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[PART I—SECTION 1] ^ ^ 

l(T«sii ■'mm ^ ^ 1 ?^) ’TO TOTR ^ TO5»4t 3?k mror rn^nm to ^ ^ 

•qf ftProt an^ afR -mPra 

(Notifications relating to Non-Statutory Rules, Regulations, Orders and Resolutions issued 
by the Ministries of the Government of India (other than the Ministry of Defence) and 

by the Supreme Court] 


27 2004 

^ fsRTm ■^frSRI ^ 27 

2004 ■^Fn 11 PlH'ir<nr<an 

1. ait 13 ;^. 

2 . ait Tit^ 

3 . ait '3fHlPhH 

4. sit. fOT 

5. ait 

6. ail TT^ 

7 . aii Tsft 

8. ait 

9 . ait #. 

I.OK SABHA SECRETARIAT 
New Delhi-110001, the 27th January 2004 

Ko. 4/i,/MPLADSC/2004.—The Committee on Members 
of Pariismeat Local Area Development Scheme (Lok Sabha) 
has been constituted with effect from 22 January, 2004. 
The following Members have been nominated to serve on 
the Committee :— 

1. Shri P. H. Pandian — Chairman 

2. Shri Raashid Alvi 

3. Shri Joachim Baxia 
4 Prof Dukha Bhagat 

5. Shri Satyavrat Chaturvcdi 

6 . Shri Rajen Gohain 

7. Shri Chandrakant Khaire 

8 . Shri Vijay Kumar Khandelwal 

9. Shri C. Kuppusami 


jO, 

eit 

n. 

# TTR 3?!^ 

12 . 

eit 

13. 

tfl. 3TR. 31K. VIHiroi«6‘ 

14. 

eit 

15. 


;6. 

^ 1^6 

17. 

?it 

18, 

9it 

19. 

?it T?i^ 

20. 

eit 

21. 

eit ^ 

22 

eit tsFt 

23. 

eit 

24. 



3?;. 3^. ^ 


10 . Shri Manjay Lai 

11. Shn Sis Ram Ola 

12. Sim Sohan Potai 

13. Prof. R. R. Pramanik 

14. Shri Gutha Sukender Reddy 

15. Shri Saiduzzama 

16. Shri Balbir Singh 

17. Shri Chandra Vijay Singh 
18 Shri Manoj Sinha 

19. Shri Bhupendra Sinh Solanki 

20. Shri Kodikunnil Suresh 

21. Shri Chunni Lai Bhau Thakur 

22. Shri Vaiko 

23. Shri Devendra Smgh Yadav 

24. Dr. Jaswant Singh Yadav 

A. S. CHERA, 
Dy. Secy. 
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MilfoKui £|5ildi| 

f^<rcil, I^'i!=n 07 2004 

U 17011/04/2003-a^Tt.^.T^.-2--’lRft?T^^fT^ 

^ 2004 ^ eff^ ^ ;3TI^ ^ ^^ 

^ Pm 3TT^r ^HchKl ^ 1^ IRTrf^ ^ Tt t :— 

^*<sm ^nVi IIRT "^TT^ 1^ TT^ Hlfd^T WlRtl 

^nf^, ^sTfsnM rfJTT 37^ ^ 

^ ftfW ^ 3TR^ 177^ ^ Tf 

I ■fT«TrfT VIlOR'* 37^ ^ ^ 37TOT ^ 

■ 777 ^ ?37T ^ ■'I'^-cIH TJ^ f'l 

2 . W ^TTt^ ^ ^ -gf^ ar^^WT IR 

Tf -#3^ ^ 37gHf<T ^ ^STHT^ I ^ irfTTaR? 1984 
1^ ’^Tt^TT cTFI^ tl "qR^ ^ ’ft 37^ ^ ^ 

-t 37^ 37^ ^ RTTsqr 7 ^ ft 

37^^ ft "RR ^ I 

■qr^ 37^77ft ^ ftT^ ft RTT^ ■^ 7 ^ 3rf7Rt7 
'JiiRi/3)^tir^0 vji'i'jllRl ^ 37R«7T ’TR '3^1<i<ilft ^77 cTT^ ^ 
ft^TTI 

1 ; 3*+il9qi<. ft fftiftt -zif stRrt "STn 

^ ft ^7^: ■'Tft^ t<n 1 7ft ^ RT^T^ -511^ 

^ 37^ 3771 ^ ^ f I 

■feRftt 2 : BTftrRTrr ^ ■^R3T ■^ftft^^qrft ■sft "ftft « 7 R^ 

^”7t^ ^Tft^ ft "HRftsTfft ^ cT«27 7^ 37 ^ 
ftHT TSU^ini 

3. RNt ctRT ft^ 37TftftT ^ TTft^ twrf ^ -ttRIw-I 

ft Wfcr ft ^1 

■Rft^ rTfftTI aftr R« 7 R 37FtFT ^ ■oTTftft I 

4. trr (ft :— 

(^) ’TRcT ^ '^, ■qi 

(71) ftw Trsn -zn 
(n) ^ W ift, -ZTI 

C"^) ftTTT fcr«qa 1 Yl^uiiqT it ^ TO ft R«n^ ft ^ 
ft 1 ^TRft, 1962 ft -q?^ TO 37T tftt -ZH 
(■^O ftTTT ’TR#? ^ ^ oqRw "ft, 73ft ^ 77 ^ ft -^stt^ 

R^ ^ ft TOtRTTTT, ■57Rf, ah1P7Z7 l , -g^, 

RFR (i^iRtqi, '4lfHqi, RcTFlt, ^ 

3TSA^ ftTfif 3^7 f^TOR ft ’TRcT 377RT "ftl 

R^^qft^(7I). (T]), (R)3ftR(:5)^^.37R7ftcT 377 ft 
B^ft^RTR ^ 'qj77 ’TRcT RTRTR ^ fftzr 7 tj^ 17757777 37 ^ 77177-1757 
3R?R ■ft^F ■qtf^y, I 


ftft d'^l^qK ^ ftt ft 37 % ^ R7TO t t^TRT^ft 

^ ft 37RT^-R^ 377RT 371^7^Z7eF ^^TZFT 

fft^^ J(«iiq ’ITRcl tH<.q>K ?RT 3^ ft HMffI ITRM-'qsl 
^ ^l^'Snft^TO^ft^'^TT RTOT11 

5. (^) '3*41qqK ^ f^ 37MJ^47 c 7> f 3RRft 37T5 

2004 ^ 21 ^ TJ^ ^ Tj^ -ft, 30 ^ 
3 ^ "ft, 3787ftp 3^7^ -STR 2 1974 ft 

3ft^ TOft ^5^, 1983 ^ "STK f377 -ft I 

(75) 3n7R ftl^ftRcT 37Rr'4idH 371^ ft fftHfdRdd RsifTTftf ft 
^3 3J7 ^q)(i) ;— 

(1) ^ 3afl^^, tftrftt 373 ^ 3 !^ 37g^j^ 

^ "ft, (ft 37fW ft 37^7^ 5 ^7 

(2) 37 ^ 1ft^ ftW ^-3^ ^ RTR^ 

ft 37fTOR ^ (7^ Tift ^yaft^^Tft ^ 

^ ^ 377R^ ^ Rift ^ RR ^| 

( 3) ftft a**ilc7qrft ^ RPT^ ft, 01 RpRft, 
1980 ft 31 fftRTRR, 1989 (7^ RTl 3T?S[f^ ^ 
^Rh ■RTTOTO W^ (T^TT TI^ ft 

aftror Ito -ft, 37fTOR 5 

(4) R^ ft^?737f ^ ^ ^ RIRft ft 

3TR7^ ft 37ft7R7 (fftr ^ 77^ Tift ^Tftt 
t?T ^ R7I«7 Rmft ft 37«7^ 37?nfftT TR<T ^ 
ft Rft^ RTltRlf ^ ^RtR, fftTOFI ^ (im 
RRTOR^^ 1ft^R(T ^ a 1 

(5) fftpT H5l\^ ftfftRTf’ 3ftR ^RTftriR R.TRI 
3TfTOtTq^V37IHMc7,H'}H RTftft^H RRRT 
aTRiqjIRqT/37rq«+> idl H ft^ rrTO rtrt 
37f^qiiRqlRTl%(TftTOft^g^, 2004 

ft ^ 5 ^ ftfq^ ftRI Rft t 3ftR ^ 

( 1) q>qiqK RT 37^7R(T7 ^ 377VR RR ^^Sfer R 
ftpFR 37^ RJTRftt ft cjbT^RiliR ^ R7RTRR RR 
(TTftft’ftR7RR%(7t,f37RRJ7 

R^4qiici RecO '3(ni^, 2004 ftRRiRft^37^ 
TJ^flRlt, (2) RI fttftRT ftR7 ft ^ RTTftfRRT 
aRRRmRI (3) 37^TTOT^R)7R^R>7ft5RR^ 

t RR^ RTRcft ft 37f^ ft StRtRT RTR ^ 77^ I 

(6) 3TTRTRTOftR Rvftt^n TFR 37fVRrrfRftt‘/ 
aiFiroftR ft^ RTftRlR TO 37fTOfRftt ^ 
RR RTR^ ft, t^TRftft R^ 2004 R?t 
ftftlRT ftRT ^ 5 r 4 Rft ftR7 Rft TTIRR^TR? 37^ 
^ R>R # t aftR f^TRRJT RRzf^ncT 5 ^ ft 377ft 
ftt'R'^IRI MRltR£7TRn4i HIH(f^ ft R^ftTOR 
RR5 MRI'JI-RRRnftTOTtt^ftftTfR^ftTOR 

^ STTftRR R>R RTRift t 3ftR ^RZTR ^ R^ 

RRRIR TO ^ Rft RTftH ^ (ftR RTF ^ 


I •»» « ' 
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3Tfw?m 5^1 

(7) ^TsT^, -*1^-^ W^rq<6<^Pl 
oErflFT^ ^ tTFT^ ^ aqf^R lO^TT^l 

fzcquft 1 : ^3^ cT«n ^STTSTTfir ^ 3PT f^T^t 

^ ^ ^ ^ Mh 5 

(13) ^ ^ -^f^, 

TfSTT «bJ<Hl< TI^ ^ 

^ 3T^ 3TT^ t, tlit ^ 3T5?rf(T 
•sn^ ■sn^ ^ 

f^cqnft 2 : «lf«ffPlt TT 

x(i Tfen^r^fff^ (f^rf^ 

#3T ^ ^ tPsPTR) 1^, 1979 ^ 

Ijjpjjt ^ MR'Hrf^ ■^*n3T tl 

#qT ^ +41VH 3Tf^+Tft4f ^ 

7T«n +4 )!<h sTteitt, ^ ^ ■^T 

^IT^SRf 5 (^)(5) 7T«n 

( 6 ) ^ 31^ am^ ■41 ’tt 4 ^ ■an^t 

4 : 5 (^) (7) ^ 3???rf^ 3^ 

c^ <m<!f<^ 5fnOR«n ^ Ri'*>cii'i ^*41<;qK ^ 
■qr^Rn tt 4t ■3E^+^ t 

•SR ^ (41{+H "^n Pl4t«WT yiRfqji^l, 4t 

?na 5 !ii( 1 R+ R<+diq <i*4l<’iii^ ^ 

STRftcT ^ 1^ PiqlRa ?llOR+ 

3T^3(ff ^ ^ ^)T<n ^ I 

<iqj ^ 6 qet 4 q [ ^ ^ratft?T 311^ ‘^ft^TT 4 (^41 

3 fn 4 t^ '3^l^ 441+k +T5n % ■'n 

R<v<=i(^^ i d^ m ^ ^ ^ 

toft ?ro APs^ti^^R ^ Tf^f^ 4 "^rsf "qft 

a^lT ^ <44T^ toqftrar^ ^ ^tiFq^ 3nto>Tft ^ 
•SRlto ^ 'RTWlto ''Tft^ST "^IT ■?nT^ 

■jf*irq-'q^ 4 ^ ^ I 

3ng ^ 4 ^ 3iJ^i f+ ■3r*i ^'“Scft, 

■^P7^I-TI5^, TO to*» sftr aqto^ ^ 1 ?*^^ 

■ 35 ^ "TO "3^ JIMI*^ t<flq»R "3^ PF^L '*»4‘'i I 

315 ^ ^ ^ ^ 4 anft TTTcqto 

.■qft 85 T” ^Rtor ^ 


torrjft 1 : ^iuf | <c< Ttj 3ft ^^4 7^'^Tf^f^^^l4l7T'3Fl^ 
3?ft3Kt3I^^MtTO'+tnT^f+ aiT^^'q^'SR^ 

■qr ^ 31^-'^ 4 ^ t aftr ^ 

ft 3 ^ ^ 31^^ "97 "q ^ 

■aiTTO 3ft7 "q w 1 =M<. Pt>^i 'Jim.'ii I 

tonft 2 : 3«ftoR "qf 41 ^ 7 ^ <R^ ^ 

ft 'SfftTT '3R1 3 ft cTlft^ ■Q^'qnftTfq^ ■+7'^ 

^ 3ft7 3nftftT?f7T^3iqft aftft^ft 33l3J7^ 

^ 3T3 "STift 3T arfftn 3ft 3^3 toft qft^ 4 t+Tft 

ftt aqro 37 +7ft 3ft ^ 41 I 

6 . 4 uft<cfR ^ TO TOT ^ ^ 3T Tpq fq3T3 3^ ^17! 
toto f^ P^^|c^rfc^ ?I 1 m ft 317171^ ^ aifqftm ^ 7«iito 
31 l373f31J1773 315<?R 33313 3Tf3f333, 1956 3> 3 3> 

3to fqvdr^^ i R q ^ 7^ ft ftftft "q^ ^ 

TOT q^q r »? T3 x^ft 3^ tft^, 3373ftT f3^, 77333 

tol3, ^-tol3, 3f®RT, ftlfd+ft Tirtoqft ^ "9141 13533 ft 
T 3 ^ to 3 ^ ,733 7313+ feft 373?3 ftftl 3lfl3 37331 ^ 
ton 3lf33ft + t^fttoft .3ft 7313+ tot ftftl 3|RRI 

toftl 1 : ftftTOtol7^f+ft7ft3ft^ftft3^tl^'qT7T 

3 j 7 ft ft 3^ ^ 37t^ ft 91^ ^ fttol 

3ftgi+H 3ft 7J5+3^ 341 toft t, ^ 

ft "Stol "ft %3 •3lft33 33 ftST 3354 4 I 3i4 3?I^ 

^Kft^'toft ^ qft^ ft ft3 74 41 ft 3? ftl 
33ft+T-33 4 713ft t! ftft ^*ftft317 ^ 3^ 3F 
aTO31 313 ft ft qft^ ft 9^71 IftcT 311331 fttol 
'33ft 5Tft^ftt373to713?3 31133133137431 qft^ 

ftt TO 3nft 33 31313 37^ 3 3nft ftt f73f3 ft 7^ 

TO to 31117311 W 3TTO1 qft^ ft 313 ft 
qfTTO ft 3713R "qr+ftll 31131317ft 3lft ■3»ftoft 
TOl+lft3 ftt to^ 'STlft+T 33 ft 733 317^ 31731 
ft31l 

feiiqu ft 2 : 1^rftq'qftf73ftl3tft7i3ftl31'ft3137lft3ftft'3*ftt^3R 
ftt ft ■qto ft 3tol qft 33 TO 3H 71+311 toft 
TO 4M j+1 atoaft ■£( ■^+T| ft+4+3 ft 3^ 
fft TO ^3»fto7 ft aro 7T73ia7t ^ 7T3lto ftr^ 
Tto TO TO eft ft toft 737+1 ftiaft ^ 

to3 TO3)t qto ft 3toi 4tft ft to 

3f33 713ft I 

7. d*ft<3 lft ftt +Tft3 ft ftto ft totto ftlTl 37373 ftft 

ftfti 

8. ^-sqto 3^ 71 ft TlT+lft ftt+7t ft 371+173++ ftto 
TOtot ^^7314+?173lf |tol3 ■ft++lft 3131173+ft3lttft 

■qft 7l+Tft+7 74 31 ft to "to ft 313lftl 7131+7 74 
t "3^31^3 (aTTOfttol) 317^ +7314l311+'Sftft leTto 
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^^ =h<4ciq/1WT ^ 37^^^ ^^ i^ t :3^t^! 

^ TTft^ 3^ 37T%?^T 11 


^ 773TT ■^rffTT ^TFITtj ^ "3^7^ f^FTt^ 

^ ^ ^ 37T^ if ^ ir 77R7T 


37^firf^ ^TT ^ xr^ fir^ f (ft 37T%^ TO 3775fr^ 

Rf 77 ^ t/TO 7 t 1 ^ ^ ^ ^ I 


9. if ^ ^3cqK^ ^ 37Tt^-3n7^ ^ 
cT^iTT 177^ ■'TT^RTT ^77 37^71^(11 ^ if 37TiiT ^ 3 rf^ 

f? 0 ll I 


i 377^>3*^1 I < "JT^ ^ if f^ 

i 37% % ^ %T tthTcH % ?lf ^ 11 -q^t^ ^ 
^ iriT Rff, fjmi 371%! i^ t 7% f%T 137®7fri;%f7:- ^ttstt 
TT^'TI 77T37|rq^T7 "i TO7T TO[ 37%7R ’^mT W fi^TfftTT 
^TT^rcTT % %f ^ XfT; aTT^Tfr^ -qf^ f^Tf^ xjff^ ^syy 

i7T^fRR7 ^ "q^ ITT ^ if W7im 1717 ^ 
t fi: ^ iTicTT iff TT^ % ^ 17 ft 377 %! ^ 

trrr?7T -r TOTT 1^ ITT ^ -TTT^t i 


10. 1%7t ^IqqK % 1%T if cTl cTir iff ^IT ITTTnTT 
^ 117 :377^ 1777 377%! H 37% TOl-H 37113 

T^ 1 >M) iff 


17m^%7 

fpff ITIT HT IT itf% Wl t%T HT ft % 'ITT^ :-- 

( ! ) flRlltferT cr%t it 37i;ft ^uft^ ^ ^ 

TOT. 37% :-- 

(IT) 17 -lllli 1^1 i' ifritiw % %1R 13T1T, IT 


(71) nn ^RIT, IT 

(l) 1%T 37Ti7f% irri '?T«ff^ f%T) it %% % 
%13%r liTlT 37271T % ^ct)id lit ^Tllft 
%, 37S71T 


( 2 ) im mr ITT 1%T ft t, 37«Tli 

(3) t%7t 311 %% ir ^ ^ ir lli qTTll 1311T t 3T?T1T 

( 4 ) liT^ TOT-11 IT % TIlTtiT-ll 37^ t% t f%if ISTff 
lit flMl^l HT t, 3711T 

( 5 ) urn IT ^ f^ f-qr 1^7^ ^?zr ^ f^qiqj 

t, 3711T 

(6) 1%T ^ 1% 3Tllt ^W71<1K1 ^ 7711 i fHHfdR^d 
qTTllf H lin imr, 37% :— 

(13) IBl ittlff 3711-1117t ifl ITIT1371T, 

(71) lit^'^7Ti«rf^ltlltlliTi'i3^%^ e^lt^ if 

% ^UlilO TO ITTIT, 

(1) ift^ lit llTf% 1371T, IT 


(7) ^ xnTi(7^ f^ ^51^ 

(8) B17-%?T113Ttl7 3777lllT#1iT73lTlTl^%rfilllTlT, 

37^711 

(9) li^ 111 if ^oJ%T 7 1371T 117-'3%lCT37f % 

ITTflT, %2lti^^%17tl7t^lllifi5irRl%^t% 
■31v7TTlT 3711T37^qi3ciTllT%ft 37?li%f?r%Tl771T 
%% t, 37«71T 

(; 0; iftssi i^ciH -i Ri 37Titi ^ i»4iiRii % 
i%ri f%n fr it 3t^ f%7t ift i i Kifti. ^ 

lS%ft, 3T11T 


( ] 1 ) itl 371 if 371^1ia%lR % ^ it 37T% H 
3rdNH, IT 

( 12 ) 3H^«W 7TOT i 7711 37HT f^ft it HI % 

1% IT HTi i 1*171 H TOT ft, It 17717 
37iq<if<71) 37fiifl (f^pHid ii'itl^?!!) IcTUT ITT'eHtT 
t, ITT^ ■?7T1 fl 23ir :-- 

(13) 37Tin ^ ^ ifriii i. t^Tirr h f, 

%i37%ql^TTli IfT^Hf _ % 37 ^ 7 ^ 

(^) TO 37^Hi ^ i7 37«T1T 113 f%[fe aTifl ^ 
%!:-- 

(I ) 3ii4im sh! cftinilTdtfHTt itl%IT 37871T 
HI ^ f^Tl, 

(2) %ftl'7T713I7 ^ 37lit %77t it %% "i 
'3nif% f%7T H TTHTT t, 3% 

(1) % m 1T7H7 ^ 37itl 15^ 7^ ft itlT if ft It 

3377 ^ 3M^<w filit ^ 37iti sT^mrfiir 

Hfirf lit IT'TTlilt f I 

% 1? t fill ^ 37itl 1^ ?TT% H113 iff ft 

RIlTt in H3 :— 

(1) 3I%1T7:13t ^ ^7T*H7 i firfecT 3r«TT%T 3ft 1 ^ %T nrf 

3r?51 Hi H 3T1?T71 f%T HT ft, 3ft7 

( 2 ) ^<ll< ^37^ WTi 3T«7I%1 t 77 , %lif 
ft, t%R 1 H titlT HT ft I 

12. lit 330%1R f^ilacl ift^ if lli ^ctH 37fl3 3713 ITU 
tei 37Titi 3ni fiii ir iTf%i % ft % 
Hin Hfim lit^ % it^tmrR ^ f% ^hiit i 

IH 5 % 1 ^ t ti3 % 37Tin ^ 37 ^rid -onffit, 

3i3%hi 'JinMiifaii it 37 ^ f%t Ilf ^ ^ ^ 

f% fTfilif % %r ^ f% iTiT^ m ^ anir 17 


I-««« ' 
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W ^ TT^T^, 7, 2004 (iTN 18, 1925) 


TTt 3TFim ^ ^ ^snM, 

iR^rrM-qr 3^^ ^ ^^ 

TTRlF^iR fViy, ^dtHi ■^=^><11 % i 

13.(1) 'q^ ^ 3i7P?R 'm ^ '^' 

STTOK ■qK q1»^d l 9b ^ "^f ^WTT 3?tT ^ -3^ 

^ ^ ^ ^ 3TF7m ^ ^ ^ 

■3=R)t Ft ttfWf ■qr fq^ f^ 

■STTqrft I ^ t^T^f^fFli l^lFft 3PTRf^ ftfWt ^ 

w?TT t; F7^ ■^rnt I 

(2) 3TT^^375^f^'5nf?T/3q3g^'5R5nf!l^a7^f^7^ 
^ ‘snf^/ar^Tjf^ TT^IT 37^ 

fq^^ 1^ 3TTTf^ ttfWt ^ ■^, FR ^ 

Ri^h i Rvi 1^5 ^ "qF 11 ^ ^ F3ft^ ^ ■qr 

f^ 3H^«K1 I 

^1 3T^73f^^H^<T87T3F*7fq^ 

37^ t7i TTiq twqF/^ ^ Wt t, 

^M|4)4^ ST^Tjf^ "^JllfF, 37^7jf^ ■^FTilTfF F^fl fM?5^ ^TfMt 
fc^ 3TKf^ RPw'qt "^f "q^ '^iy,*ii i 

14. STrilefi ’iufl<;c!K ^ mO^I'+xH ^ 

fafi F^'^q^37PtrT'^^^itnTi 3i[«^M 

^ "^f l^vTTt ^ ^ H5imK "qiff I 

15. ■qrt^ "^f qw "sn^ qK Pi^f^ "qn stRhtr tr 

fir^, ^ 1^ ■mqtR ^ ^ ^ 

^ 1^ F^ft^ ^ F«7T ^ ^ FT ^ ^ 

f^ F iiqTK 11 

16. ^ ^uiV^Rf^Hsi^ mR^iih'^ 3TmRF3#m'qr=ff 

^ t, ^ 371^-qF trqr 1^ wtq ^ 

^ ff Rl^ ^ qfr 1^ Tf ^ 37q% 171^^ TPq Tf 
Rt^ ^FHI FT^ I 

17. ^3«ftFF q?t ■qHRrqr 3ft7 ^ ^ ^ 

3^t7: FT^f qft^ ^ #n RiTf^ ^ 

^ 37R7qnft Tf 37q% q?t ^ 

^ I wm ^ 3TTfqqntt ?ro ^ ’ft 1 ^ t> MftF 

^ Ft 3Tft^^ qft ^ "qiT TT^rm t ^ Frqft ^ 

Tsnr^ I 'o<7Rk i ^ q ft ^ ^ ^TFfm iro ^uft^ntt qift 

Rjfa^ w]-i ■snqTft Ft qft^ ^twr f 
3TRrq "Fq ^ wqirt Mlfq^i f^ f Rtl^rwi ■qft^sr ’tft-ii 

^SITfR I qft^oi "S^ ’TFT-I F^T ’TFT-II F 

Rmiq^ ■sft’Tftf^-3 ft 1^ "q^ 11 F’ftFtft qft sT^Mq Fq^ 

aTcTFi l^fqFTT qft^ f^ f^n*>^i ftt# FT 
^ I 


iie .:--F^ fFT^ q ^ ■qt, F#n7 'SFTFlft ^TTFF 
isTicft 1 ft qft^ ft ^ ^ 3FftFi-qq ftqft ft 
qFft fftf^ Fftq FR F fftRft FFTft fftf^FTT 
sTfFFTft ft 37Fft ^ Fiqr ^ I ft 

■A^ftlciq R qft f^F77 FFR Ft 'FTFft 3q^ ■?t’fl 3fR 

F "^F 1ftF qFR FI "FH!'RtfFq FTq^ F 
RTFft ^ qRfft^-3 ft F^ 11 ftqt^ft ^’Fi^ 

fftF#n ftfqq^ qft ftF3ft qft 3TTqFTFqT3ft 373?^ 
^siqeft #q FR ft ^ ftt qiFft I 

■^Fq ^oRfFI ^ ft 25 iFcftfttF ftF^ qft 

3 ftq RfF^ ^ 4 ft 14 fefrftte FTft qn 

•^qRSq qft ^ ft ^fFTT qft '^iR FT 3fR Rifted: 3TIFfF 

^qi^FTFltl 

18. ftFF^ ■JFq/qftt 

(cF) RTTTft ^Rft ft tftqiF r^RTT t, Ri^qn Fft ft 

vsRfftd qlft/Fft F 

( 75 ) fs[m\ qftt/qtftt qftfftF TFft ^ ftR tftFt ft 
fftqiFfftF^i 

■35?! ftqi ft Rt^iftF FT Fq Fnr 1 

F^ ■=^<lq FFK qift FT FF ft ^ ft;ft ^Fq/FTt 

F«n 1^ ft FTft fqqTF fq^rr "3^ f ftfi oqfFFTF 
qjpjq 37ftrq ftF FT ■RFFT sfft ftW FTft ^ ^TF 
3TiqR # Ft F7 FftTFF q?T FT ft ^ ^' 

19. FfttFqtft qftqjl^fqvqTFTFTt iFftqrft* ft! ft Fft F 

qn ^ nrq fRi ft fftFftRr 'qft^3;ft qft fr qftr qft 
ft d l *H<iq 4 ^ ^RFFt 3^Hlc;qR Ft ftqr ft HScfl 

tl 

20 . ft qft^ ^ ^ ftqr ^ f^ ft! qft ft t ftft 
^ 7 f^ 'qftfw -2 ft ftt 11 

iR. -^FTTft 
sTF^ri^ 

qRRiy-i 

<3'^'5~ 1 

qft^ qft ^4^751 

FRftq qq ftF F1^ qfqqftftF qft^ ft IftFfFl^ qrRqfcRT 

t:- 

(F) 1^Tf^ qft^ ft 

3in FT I ^TIHI-q 37ftFt 300 STF 

•RTFF FH -^OO ^- 


3THqq II 



^7, 2004 (T1R 18, 1925) 


[’TFT I—1 


7 2 


TOqq III 

ftqjf^qqr fqqqf ^ 

TOqqiV 

ft ft ^ qrft qrft qft| ^ qcftqr TO-qq 

TOqq V 

1 qqq 1 qcftqr 1 qqq ^ ^ ^ ^ 200 alqr 

TOqq VI 

TOqq#tl 


(7§) ^'^wilr^qK'I'gfn, •3Tt I 

3TftRFFT 300 shF 

2 . 

(i) ^^?T^ 

(li) ^ ^4)MO 
(iii) ^T^JWR 
( iv ) '=l' 1 <“'Hfcl fq 511-1 
(v) T^Tr?FTf^r^ 

(\i) ivm 
(vii) trrf^tsft^FTft 
(viii) 

(i.\) 

(x) 'ifwii 

(xi) i'jfiPiq'O 

(xii) 

(xiii) 

(xiv) 3Ffw f^W=T 

?lcf t 4uD<^o||(f PinldHsId ^ ^ -eT^T 
^ ^ 3T^5f^ ^ ^ ^sn^Fft I 

(^) ^ afTr ^ tsft^FTTt t 
(7§) ^twT TT^j;w^ 

(F) T:TTm 

C^) -nPiRT afTr ^?TTfT5T^ I 
(^.) I^IMO fSRqf 

^'jflPiqO 7T«n illP>f«F t^lPr-Md if ^ 

-STf’FF I 

:-- "3^ feFi ^ ■?fR 3^ -qr^ f^c«U| ^ Xl fifvltd 

f^ tptt 11 

TTFTT^ :-- 

2. TO-'q^ ^ ^ 3tM if ^ ^ I q?q qq 


3. ■3?qT "'ifWiP<a<i TOqq^t^ (ftq'q’j^qn^rqq 

'Jll^Ml I 

4. ■3«ft^qRf qft q^ qn - 3 ^ 3Tq^ ^«T ^ ^ I '3^ 

’ft WFT ^f iqqjt 3 tTt fcT73% ^ arq 

^ qft ar^qfft qffI 

5. 'STT^fiqarqft^pjfq^qft^ift^^^'qT^f^q^^' 

3T^ ar^ (^^T?ftqqfqqiq^)fwfft?T^wnti 

e.q^^i^ft^i+ftqqKqft fdTsiicfdairarft'^q^^nqqrq^ 
^ 7ft ^ aFq«n fq^ qr^ ^ arqft if^ ^ 

%ftqirftft I 

7 . qrq ^ 5 TB ^ sfqr q^ initft I 

8 . qft^ ^ 7T»ft 1^ ^ ^ qm q>T ^ ftqt qirtqT % ' 
arfqqqf^ qrq qrq ^ sjftsts, Tsq qft 

9 . TO q^ if qsTT anroqT an^. qq irftq 

fVqi 'Jii^Mi I 

10 . qft TO-q^ WT ’TlTfttq aM 

^ (arofq^ i, 2, 3 , a , 5 , 6 an^) qq^ 

3Pftq ^Tqr "qrf^ I 

11 . aWlqqipl'qft^eftqr-^aqjfiqqftqtq^ (ftrqq) 

^^ TOq^^Pdl^fll^Tcirihq) (qiqlfmTftqB) TOT 
^^cT^^qqipftqqRft^aT^iqftTti qsfftTftrnftqB 
qqjR^ ofic1<4i,^ci(t qqTPftqqnft^qFSRraT^f^-T^ 
arqqrqr ^ibt ^rt qm^rt qft^ ’Tqq if qft 

qrqft qj q^ q?r ar^ q^ 1 1 

qft^ 

q«ft^ qq 7Tl^n?qn7 aftr 1 ^ 1 ^ ift 

fq>qi qTF(Mi I Iqqif ttto q«ft^qR qq qqftftq qftqqifTT iftqTl 
-m\^\i qq q? t ^ ^ qnftro ^ ^ 
■aqgqq t arqqr q^ 1 qwft^qift ^ aro qft oqftTtt flp :ft eft?rB 
^ ^ ^ 75 ^ ift-erqq ^ ^ aftft^ 

qq qc-iiaft if ’ft^fq^’^^^qcft^lft 3ft^3TT?%^jiq7nft7T^ 
^ qz t q«n aqgfqqr fqqRqrrraft afk qq q^ 
ft ?fq ^ %ft qfft qqr-sqf^- 3 ^ 
^ti 

2 . 77T^icq)K q^ qft qfqjqt f, aftft^ '^qrqrf^ 
q^ft^rq^ qrqfm qf^ t, f^TTO qft^q qnft?^ ift qrqf^ 

^ aftr qqqqraft qft qft ^ ^ 

^ qjfttqqrft qft qprf^ qqqun, aq^qqi^qq? 
q^f^g 1^ ^ qjqf^ qcTgfqr, qTqif^ftroqffftFqqr, 
qiRPqqj ^HnqO, ft^qftq^B aftr ^qqi ^ i^qrqB q^ 1^ 
qrq anftqT 1 


I- 4 » fl 


I 
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3T3^ 

'^TPTPI ^*fR? ^ ^ ^ 

fira# ^ -qr 

^ ^ U\ir ^ ^ ir^-^ hwt 3fiH^ 

^ 1 1^ ^ ■*n*T^ ^ ^ ^ ’ 

tft Ml4lPl«fi h(| 0 ^ 'Sll^'fl \ 

«IHW 3^tNt 

•3i*f|^ ^ T^aF 1^ ^ a(M 

^ ^ ^ 3P?m ^ ^ ^I 

•aft ^ 'Htira ^ 'sn^t’t 1 

^mi^ T "^TR l^^if 4f|Hf^^ '^^3ft ^ ^ W ^*2 Za 
f^iftjFTsqf^3nw^^ 

1 ^ ^ ftifm 3i«m’I ^ I ^ ^ ^ 

TRFftfiRT ^Wt afk 

^ aT«PH ^ 1^ 3!R ”^1^ 

^ TRsft ^ 3!^ IRUR ^^ ^ ^ ^ ^ ^ 

(^) aftr'^TT («) WT ^ ^ 

TRjfl ^ ^ ^ ^ I ^ ^ ^ ^ 

^3nFft^'3^t^^3I#5^T5^3lf5^ ^WT5^3PITOI 

TO -^—1 

T|ftft«ife ^ ^ ^ “g^ M wPi^ , 

T^t ^ ^ 1 ?^ ^ ^ ^ 3niRi 

•jnfMt ^^ ^ 

-q^ ^fliwr< 7WT '^rM(4V ^f>Ftt ^ I 

. -^^-TFan, ^ ^ 


TSmff 4^KH FFH \ ^ f¥^ ^ ^ 

■xfRl*ft'^(‘3?^'5W3m, 1 fl^. 

•<T«n ^ ^ ■3?w I 

•giq^raK, s!^ farfm^mt, vi=h>N ftsTi ^ 

•3?5RT Tpr, ^^srrRT^ 

Piaj^i 

■,j^;i__%Sftf^, ^ 8 TT TpJI 1 -^r 7^1 ^ 

7 T«n «m 4 P 1 ^ ^?F3^ aft^ -JJ^ ^ 3(^71^^ ^ 

ijfeTi ^ ^ 3fnq?q^ ^ TJ^ a?k ^ 

arq cfniFJKt ^ i '«j^ ^4?:^ ^ 

•^rf^t, <d1<r1HF tlR-TJi^ ' 115 ^'^^ 'ii§^'3i^ 

I •JJ^ait M^iy4i1'777 ^«7T T7ttf?PF 

■^q? ^nfeit ^ <T«n aTW 3F«H. ^ ^ 

^ wft ^ ^«n ^ ^ 

itf^ 

■^TFT ■ 3 (TO ^ ^ ^rr^WT^T ^ 

Tin^, 1 ^ ^ ^ ^ ^ ^ TO M'W ^«7T 

tjm ^ ^ 5R 1 ^ ^ ^ T^*^ 

W^ ^ aiT^^nsRT I 

^ ^ ^ 
yuilpcrl^l ^ 3 t 4 ^7^^ i 

^ aftr "S^TT^ ^ aft7 ^ ^ 

W 3=^57ft ^nntT; ^ 37«NTO ^ 

qtt ’jfB^; ^ ^ 3 FJR ^«n irnitMt afk ^ 

•ar^ <t>i<<h \ 

^ I^R^, ’T??^ ^ ’5p^> ^ 

4 )Mid ct^ aRit ^ ^ ^ 1 ^, ^ 

^^3?qnR a?tTTi4NffTO^ ^ ^ 

^ lat^ ^»t 45FB; 3Rtmne^ 

^\k \ ^ \ fTO<T. 3m ^«7T ^ 

q?l 4 , -aptf^ t^’TO, 3T^--'^tm ^«7l ^ 

^?TTOT ^ "aTO ^‘1 TO^if?lTO ^ 

•£( ^ 4 to I - 3 ^ (^tBTBtB) itTOT. Tf ^ ^®^- 


;j-44l Qt/200 3 





^ <T«n ITSFB -JFIIsfsF^ I 

^I!lf^, ^«n aT^TjfbRT I -ij^ ^Rcirf^ ^«n 

■'T^ “3^ ’Jpmi t^f^VcTT, f^rf^T^RTT ^ '512^1 

q^ii'iRirq, <T«n ^nf^TOJT ^ «h^d ^ 

"3^ 3T^S»qlM I ^I'lfd, f^ fl^ciH, ^T^Tlf^ 

^ "etfiTcT I 


’irRT ^ im TcHiq-i ^ -3^^ «fft 3i^f^i -m 

ofm^IojPq ^n?I 'ftfcini I ISIT^, t^TROf 3ftT ^ 

3'T^tWlTF^3?T^3rf?RR^^-3BT^^TT*^, 4d1R4t 


■'Tf^ IRTf ^ I "SpB 

I ■'P^ ^ ^ l^qjR -3^ ^ e^, 'RJBTM 

Rpb, "^Rq sTTjqrf^ —^<8 r (T«n 3^41’11 

^ ^qR -^f -qi^ 1BFR ^ f^4id1 ^ I ^ 

3«n ^^TRcff «(Rm, 

■qr^ 3r3FR "4 aft^sr * 3 ^^ wftn, irsm 

^ ^ 3rffi^v ^ ^ irsFB, 

■ST^rowB ^qr aRRi4#q ^tBROf qjt ’JRbiT I WT WB "^f ^ 
■sNtfWt ^ \Ri«t)i I t^PTB 4^qf qit^ 3B?f tefR^, "ReR, 
tel 

#5T iiilyiRietil 3RqJT ^RiR ^ «ft^ <r«n^t 3 T 

^‘^*1 ^ teRB ^ cBr=ft^ I qR?T ^ #5r ^tqi^'f, r^irb 

3«n teiB ■£( -RBntt "qq teft ^ ’jter 1 

f^qi ten 3jfl^ ten ^ i srt: 

teBI ^ H<W<«I, ^ aqq^fm ^ -^qBteq, 

3fR 1TB ^ teoqtel 

3rteq (T^BTT?R) ^ ■qf^ qijfqr; TOte—aqr^te 

^ 3raRT ^ qjTTSfT, STTspfft 

^ «RBRt ?qR3; 4 , # <TqT4, li T^R. fsIRTT f^lpT I qnqf?T5|^ 
sff^ 3«n q^rr ^qnm i 

*3^ ^ ■’Tte^T, ^Rqq)jR<?ni 3jf|^ ««<yMl«h<ui I 3f|teH, 
i?nfN, 3jfl^ 3Rq HfqM tei*i«t>—^<sh 1 tsiRTT ^ ts^qf twr 
^ ^ R?cqi #5T qteh 3«n qft 3f^ 

3Trqj^qchdi4 «T«n 3rg^i qitetf, ^ 

Itqf ^ ^te, 3jfR 33qn %Tte ITT^RI 

^ Rtetf ^ R’TBiq ^qr RTquH qft ^RRqrtt i 'q?^ 

^ Rteff ^ 3BT^ ^ ^ ^ 

^qr 3q^i qm 4te -4 -Rteff ^ 

^Jftel ^qrqJTft Itqf qjt 3nHT, BH qTR-qtet qn 

'STtec'TT qqr cjTf^rfterq i 

BT?: ^ qf^, 3ft^ im qRTBf ^ ^ftqiRqf 3jfR 

(31^. 'sftq) I Hiqn 4l-s«til qqr cflniR^f ^ qjROT 
q^teqi qr^ qqr i ftn i Rqt ^ te5m ^ t^j^f^i 
qt^qjf M ^ "^te tesnq i 4l54)T q fRff ^ qniehRid 

3Tqqq i “^Hwfqq) ^ teB 'i^f^JHIH I 'fl4«hHlRl4f, q^quj 

qq ter f^Vi qgifrteift Rte ^[[Bq ^ -gq^ qteni 
^^4)4) 3ntei 

3BT^ -q ^ qu^ Tft^ qqi fB 3?R -sqqjT l^qqq I 


C 

■jRq-qq i 

^^-qr 

1 . ; Tjqr^ qfB qjT $qi ^ 

^>aq ^ irflpqT qqr qqrR 3ifR qn^q i qqf, atnqif ^ 

^rteqr qflr ‘sro qiqqi ijRr qraq ^ qqr 
teqsp -sqm qm-1^Bm qq^iter 
(^HniRiq) arqt^qqr, te, qngqr, ^pte qqO^rfi, 
■^tqR, (^), tenft qqr qiB-qpf qnte 

t i qfeft f^pm teniR—3Rsn^ qqr ■^qr^—fqr^ ^ teni^ 
q^ft c^), aidyMid qqr ^-teqqr, 3<qdq qpf 
qjT aqteiF? I wf qTBiq qqr qr dwf qrr g r R P h^q i 
qr? teqoT--qT? ar^^ft^q ^ itb f^rquR 

3R^—3R^, TfnpT tT«n qrfqNm-"TnqteqT3ff m %3if 
qiT qqq qqr 1TB teHR qJT^ ^fflPTT, ITB gT^RZH qqi 3TU^TT 

qfOTl ^ telR qqqBq, qRq fi^ aqp7?R aqiqiBq 
cipm tekq I qig q>3iq—■qqPT—qqr qig antr^f 
^ '»iTVq>trM qqr qq^ Tiqqi qq (Rrqq) Bf^rteqi 

2 . qpT^ qff^pnq^t qqr ^ q>rd?nfW ^ qft 

teqqi^, qqr^ fi^qi, iqi^sp ^ ^ 

"qq? qqr qitet ^ qjRi iqiqqri ^ 
qRwrq qqr ^ wppt ^ ■jq qqr qrq^ i 
qqnf ^ UqiR qqjlf qjRr ^p?gp ^ T|Tq ftl5RT) ^ 1 |B 

q«IT ^ qq^fTn ^ IR^T ^ ^ qqr 3f^ fq^qq qft 

qqpftqf I qq aqq^i, 'ajd^^idf anf^ ^rfqq itb q^f 
q?^ teq? qqr tem if ift. aiq^. ’^. ^q^iq \ 

qp^s-qr 

3. "teT^ qqr HBtelR (^^) : ter^ ^ %iT ifB ^ 

Ri'-qj^ qR^Urqratif q^f 4iaiHi q^ii tergq— tj^ a^nfqr 
qpTq qit qqpft^—3iqtqqiBr qqr i tj^ itb qrqq 
^pqqft qRTB qif iiB ateBi 'jqrrqqr ^teriTB^epn^eq 
r^PT qif '4fiRT I tel^ ITB qq qWq, qM ^ qiqq, 

^qRT qqr aqqqf^r^ I teif q^fiiqr—qq^, f^?qqq qqr 

qrfS^tqqi tei^ q^viddi^ aijfR qqqjT atpqTBqi qg^f, 
^ if iTB-qpf, tjfipT^ qrgq-Bigq, temsK , qtefq 
q?^ qqr qq qj^ q^f iRqqiatif qq teigq qqr tefqi. 

’jqB qft qrf^, ^a^f qft iiB ^a^f ^ qqq^ 
qqr a^te (%) a^R qqqq tefqi ^a^f qq tem aff^* 

I qWf ^ qqq q«n I qrq qqi fq^pB ^aff 
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^ "Sr^f^I^TO-’SRT U^R^ TO>1 ^ WW^ 1 

'STR ^ ^ 

W, '3TO?IF w -awiNR -31^ I -giR ^ 

4qqlM I sftr 3i<rs«i<rfl *iqi'^ "^SRl 

7T*^T <nci f^R»RT TTHlf^Pff ^R 1 ^ 

1^ ^q%T—ftM, '?^n5RfT W 3WfqPT ^ ^ 

^ ♦in«»> I 

4. ^f^R» y<-«<H|i| : wf 3rf?n3B, wf ^R?T, ''7^11^, 
"yff-Tf, Tf, *HfIt^ W 3M^< ^ ■?«1H 

'3RT "^^R, fe'>ii5*i Pt’^l'^i, oltjlsil, ^'»i*i "^l^n ^ 

^w i ^ 7T«n ^ ^ ^ 

W ^ \ <M \ fwfor ^ IPfR ^ '5TT^ •qicft fl l HM ^ 

^1?^, «f>itnc snf^ sft^ 

TpM I 'm anrj^, ^ I^RTO w iRRr 115 ^ i 

31?^ 'q ^-2 

1. Wf W 7WT ^ ^isO+i®! 3fiT ^ I 

wf "^iraT ^ "^is^T M*»f^«i> I aM*i(?i«f)l, 3ni!ft«f) 

^ ^ -qjpfsrm^i ^k\H ^ ^ 

M f«R, 9«IW 1 , 1 ^, w Mjrt 3r*n^i Wr 
x«»*K '?T*n "qrar l^tw 1 ^raPnR, mw*^ 

w %3J-3irp Trni te>T I «i«ifiRB ^ 

^ 1^ wf “iRfhTd W xa-w? I I 

^a;n^, 3rf^-fm aq^Toi w aft^i wr 

XT^SR 3R>H^ I 'nturt ?rt^ ■q>®«II5^ 

4M«»»<U| I 3T«f-Tlf^ W ^ I^RTO W RRIT 

3TRjR5r \ sRf^^rfinRT 3irP ^-■*t#t ftixzR 1 «im!«(I^ xr^n ^ 
chPi^iO ^ '?r'*q ^RJ1 XRT 

I 

2 . ^ ^ XI«Rft XRT ^ XTXTR^ ^ ^ 

'HW.Jf I «^Pi 3I^5Rjt^ ^ fVlA f^'>icfl ^f>t 

axProm, cT«n xsi-x^ xfk («Rf^ xrt 

XRT XTPfl^ ”3^! 3ftx "^[f^ «i«ni 3q%T 1 sqi^. xft. ^FsitI 
^ 3RIR3 XW W 3RI^ ^ xn5^l% 3)T 

3Rf ^ ^RvNt f«RI ^ w ^ 

■3?f|TT aq^qtfrfit ^ 1^ 3)T t^RTT^i 

isTJs-'sr 

3. XiXTR3 ^qvlfrTft jlialf*i«»0 3lix 

^ I 4rii<3 3ftx ^ y«i*Rf I 

3?qp?f XRT xnq^, iII^m, strir, 

X 1 T?R, ^^)H/Pl4<rn^<“l, ^sfRR, THte tWr 

XRT x^q nR?, 3RrRr, 

35R)t OTn XWT 


^ 3W't^ 3^1^ 3^ xranR-XT^i'n4)<wi, 9^ 

M I V-^( i 3V< 0|, rHvii4T*<ui, x?t 3«n ttRX 33H1, 

STT^XT?^, ^ 38 IT ^sit^ xRHTi sn^ 3«iT ^qYw 
4q#T-T<i<((ri ^. ^>33^, Mm 3IT 'Mt^, ^ x^r^, wr 

3RftT^ 32IT -tRSn I 

4. §'jflfHM<l XRT '^i*^c< 3R^IRfR : 5^«i5fJpi«T> 

Xim 38 IT XT^-1<^chiO, 3R«N7, tito, 
^RY^rafe-sT^sFfiRi 381T xi^ y^iifd^i I arNit 3ir?T ^ 
xr«n ^ tsftfW 3isfrq l^pm ax^jpiRn 

X!R, 3raiF, ^-axT^, xit^, ■^, fWl 3«n 

irmH ^ 1^ xm qgf^qf i 

#?R 3ft^^ i?pf2; sintftq fxrxsR, 

iJ i ^w ^-xfri 3^ fiRxf I ■5^ ^vjOPiqO <+ici 3 f^fV ytm 

f^rf^, 3fRim WtTX^ 32IT XRXzn I 

^jqr XRTRT XlFRfrt 

M^m«n w WiRxxn 

31X3 "3 ^—1 

1. ^ ''lR’3 : 3»5rf, XIRT, 3rS|f •SHIH'^M 3*n hIw, 3r^ 

3ftx 3R ^ ^ 3RRR ^ aXRRXRF^ I Wi ^ 

xM ^ ^ 

1.1 3it#3 ^ 3i^f3^ : 3rt^ ^ xfR, 3qrm 

xtx^^or, dii<(vq«hdi^ ^ xM 3ft^ ^ w 3*11 ipRxn i 

XIXB xf 3r3rf 3it^ 3X5^ I 

1.2 aro xgf^ : xfR, 3)pf 3031^, 31RX^RRTt( XWT 
1^ (R^ Xlf^ 3Tm?X^ Xlf^ T?R3jt ^ XJm 333^ XRX^ 1 

1.3 3 R*fR 32IT ^ ^X3) wJ; Xit3, ^ 3micft, 
aCfRX^RRR 32IT XiM Xim WXft5f> XT^^n 

1.4 trxr«ft ’tRR ^ ^ t^RnxT-td ^ 3cqi«R 3 «it 
XXT^ xReq ^ XT^ ■'ftw xt^it 33 ^ ^qiq^qi 
xra^/^feqt, XTW ^’KiTF "TRif 32n W ^ itx^r 
wit ^ axRX’l^xnR I axw !4»llfd<i1 ^ XftRRl 

1.5 •>*tx-'dxp4t %R ^ ^ '*RXT 

xi«n 3T^ ^ 3fqRR ^ xM '3^^ xT^n 33^ 3qrq^ 1 

tfR^) 3^ ^ 32n 3TT^ X{^ XR WR 31[^3f3f 

I 

1.6 ^-tRRft ^ xf ^RBTXT—Xjan-XITXT 3RI^ xf 

^ xwT 3XR>t ^joraxff ^ xM ^ 3nR5- wif w 33 ^ 
wrg^i %5 3 «it ^ xjarxt ^ ^ wif 3>t 
aqizrXXRRfrt 3i?tx aqi^ XJ^t 

1.7 1^^—31T?K 3PitTt, 31^131 3«1T 
sitzpR x?ft XTRtaar 3«n xj^^irr i aqr^R 


7, 2004 (Tfra 18, 1925) 


[m I—1 


7 6 


an?rc ^ ^ "m ^ ^ 

^ I ^5^ Tm \ 

2. ?r(tT-'toT 

2.1 ^11 ^ ^qr ^ «# n m, 

■'^iT Tim, ^ ^ WRT alk ^ ^ 

^|WT ^ ^ ^ ^fTR^ I 

2.2 fn tT«<i 'TO! ^ wr : 

teK7, Wf TT«rf ^ f^'W'T ^ ^ ^ ITiltlHW 
fiizi^R ^ ^ aft^ Tcn^ "swafr 

(T8n ^ l ^7T^ a?TT ^«IT ^ I 

2.3 Trfk-to 1WT: f^q r w% <T«ir 

twn, arf^ -sfft to-WN, ^ 'ofTO ’ifr %q a?wm 

TiT^iTnjfiq qji<5F ^qr Piqw ' ^i ^ ^ 

2.4 -yTmt : W ^ 

amq, qft ^RT^ ^ W^if^ T!«II 

^ ? 1^ afk ^ ■#^ ^ •sr*nf^ ^ wp, 
Vt^ qft ‘STMTfq^ ^ ^qj ■'?R?C85fOJ, 
qrr t^^, T?T3n^ ^lT?;m, 7T55?rl ^ I 

"TRI, ^ 'ciqT q^ttql-, ^aitt 3?k # T|^ f^*fl4»<w| ^ 

Ciqi’llq) 1 ^ IT^ 414 ^ ti*1M 

W d'lH) I 

3. (T^T •5R^^ 

3.1 ^^Tiq?nfT47 4iffH»l ;—W 
fq-^rflR ^?if ^ TiT^ ^(nii i f^rf^ ^ 3?4R 7MT 
c^ ^ TS5;q tf ^3?itn, f^TWRft 'M I M tt»i 4 ^ 
5m>4tsp:7i I ^ (Tqr ’jpT ^ aiiqm^i, ifl wf ^ ^mfer 
^,1^ I qft (3if^) inf^n, ■'^rf^ ^ a?TO, M "^i^aif 
mm 't> f^>j(m ^qr, qf^aif ^ ^ 'srsR 

qqT’TT, ^3cT[^ ^ cTm, ■*1^ 4tf^, «+)lfe 

!r3Rl '^'.i ^ %wnft W 1 ^ 

fqq^ra, q4 ^ ^ ■5?fl ttt wf ^ ’jp? 

m anqp?q^Ri^, irm ^ #5, «i?5f^41 3?k trpr 

cr^JTt ?; fai? f^. ^ 3TTfR 7T?iJf ^«n 

wn ?ri 3?T?rn: tn ^ ^ 'sr^Mi an^ 

j -> "qm, aft Tisn :3FT : 

- /, ^R»ir^ 'm ^ ^ «ii<fl5if^sh 

^fpRT I “q^aff 

^ fe? > i ^ '4? 3ff^ w«n anw a w wi i ^fqi^ 

4 t 111!^ ^ ^ 1?^[f^ i 7f«IT ^ ^ 

3.3 mf ^ 

^ iTSilf ^5T2fn tOTH ^ jT^^ f 


4. ati^4fiH4 t m ^ IRFH 

^PRi^ tf«» artg^, 

m\ ^-arf^pssrftRr, totot m '#!ft1¥R, 

fSwN, in#fn ^«»T ^ ^ twt 

il|?^mT, TT^ ■afR afk iRR»t ^fireRT, <H i 34ftia»'l 1!®! 
Wi # ^ ift. Ti[JT. T?., aog ^f ^l ^ ^ ifv^, 

^ aw fti#!, tr?k, 

4Rft ai4 4 i w jwftq ' Hn TR ^ w ?mi% ^ 

4.1 ^ ir<sm ^ aqga^ ^’ns^ ; 

4<giwp>ff ] w? !i«uw^ai Mwi? : ?itf f4wf f^, 
^*n»T 4^. ^«iT •RR#fN an^, ^ an^ af>t 
iR{5T^ anplt -q^ aBT qisf^ ^ aiRI ^«IT 

af?f:qaRq, m: 

WB ^fqfqr ^ aT5RR qft ■^, am irsRq q^t q^iif^, q^ 

^f«E(T qq aiTSRR, WH ^ ^ffW, ITSTR ^ qW qJT 

qqifiRff ?Wf firm ^nm, wrM 

3^ 4qN< < » i ^ w’Mi qqfq^ui a^>4l>qflB^ql, 

4541^41 ' q qrff qff ^pm, w ■qqfMt WRiq i 

4.2 irsHB qtrn^ : 

<i>iM i fiiw , q«n aTT^qftBr q4 wT?n#T w 

^ ^ mn qft qft^sspcn ^qqq 

■^f WRT qnw <T«n ^lor, ®rfw, 

qftqR mn am: qiftmftq? wr, t^rf^, 

■qqq qrf^aff qiT qqr Tpn -smtn, ■qqq i^f^ 
t%rfqqf ^ ^ aTF^qftm? m TjOTqq^ 

amm ^qq qqr ai^^m, arm: vrsm, M 35 m 

qrmr, qqr 3 rj# 4! qq w^m, ®nq^qf^ '3Biqq ^ 
am: qai i f^4l qq'^fqRq, ^qqmr aftr 'juit q>t 'R^q^r 
qR^ ^ “qqq, UKf^qq^ ^ ^ 1^ wm 1 


qqq qq--2 

1 . -^qR^q qq 

1.1 'sqqr f^T^iR qqr q#q>tq qq^M: 

aifM w —'tq 4 ' ^ tf Nq qnqf ^ airq<ji4>l qq 

q4fqv(q—qmq?! qfr arPqff^ qR% ^ tn 4qqr~ -ipfpft 

qqiqftmpft 3iftitaTqr-- 4>1 f ^ ! g«ft qqr^ftNf^q^ 

art^qFfapq— qSt #i|R q?^ q«n qRT% q^ 
w qifwWt- 

q^41r -qMf^qfk qqj qiiwffiqftq i qTi^s?! 

qft q^l^f«5q qqt amr^, qfiftim 

^w?, WR—q*n qwr qjfqRq— 
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atr^PT^ ^ <s»^«b iWNf, ^pr, 

1^, tWT '3R^ W*ft tfM— 

3T»iraT«^-?T%f55^l 

1.2 

(nf^-^) m ^ ^ WR TfM <f 

^fn?# TRf gfH ^raqr ^^ — ^ g rriH <f am ^ 

3R»R—wr wsR-aIn f^wm— 

^ ‘•fPWf ^fflwfl, Twrii^i RpeiT v®fi 

1.3 ^fRtrrfR •qr ^nmi; 

TfraiRft^I (aflt(^) ftRHIti-lJfR iffW ^ 

^nn T^ I ar<!^ ift ^IJ[*W»1, 

HHftiaB' TWr ^■|f^'«11 tft^ran apitw-WF^RspT ifftRiT, 4Mlft*!% 
<ff^, nfvn 

^fft^RT—a?5?T^f%nn, w argf^ if^, ^rt9t 

dfijabi-atrfll <llPl'<4i| f^Tf^fll’-ll ^ ^’TPftW 

•nB-^nft«r, m 5Nt«r t a^RMf 
to toH-^ tow "^wswr nft ■fttomt -swr 

IfrftT ^ <f 'gWT ai^9*f l M I 

1.4 T®FIT 

• 4^ ' ^r^^vN ^ 7T«n wr tr? ai^w i qn ^ 

-^f to?RW toHi 

1.5 W WT ^ to-toR TNf '^toRT. •RRR, 

to a N, alk M ■^f aRi: w*ft itto i 

1.5.1 w '^23r 

^pR*f IWf WPf-¥^ ^85tftWT pRf«l— 

Wr WB—WRT Tft#T ^3RRR, W -OWf, 

■to 'to’T: w ^ ton-iitoto-'to ^- 

tor aURRR-WRT 'S'RfNt TTR-tR to=T ^ 

toR -Jpir 

1.5.2 

^IRT toR, WT RpRT, 

^ ^ WFf 7R? ^m, ^ ^ 

•^f arm WT URar-i^q ^ wr iramq, 15 ^ wr tocr tr 
T i ^i R O f y toR, ^ -qr TIT? ^ ^itor rm, -mm ^ 
mm, ■qmoft toR, to totor ^ ^ntoto 
toR, TRRf toR m totor-w-tow 

tR-^wwnwRV ^ra-^qnffw wrwr 1 

1.5.3 to!j 

7*RR ^ wi ^ wr 


1.544 4W4'4 : 

^ ^ ^tofi ^ toqf-to^ ^ ^ ^ 

iRito-ait^ WT -^sRfh i[^, ^ to 

arro-fSRrqRT-torq ^tom, ^ ^ '«pr 
OT-'to litof ^ <to ^^1 ^ipnfw *8RF<(t tofrtf ♦ %ct 
^-wito tom I 

1.5.5 aRi-to toTT 

to?>w toR, to ^<n tori ^to toqw, to 

TI^BW W toSR, W?R 'to-^tofnR ^*Tf WPf I 

1.6 to^f^^maNtoi^toiwfwwwT^miR 

m : 

toR TiqT tor ^Rntot wi w-to! 

•qr toto afNto w am^ totora 

iftor 7f5r •'R vpm “si^ tot aftqto—^ hi8R m to9i«»» 
totot wft 3 iT«[to 

aRT:to>r ^ WR ftoM ^ fito- fVfawi Km <f 
intof 7R ton-toto ^®Kto <f wr town-^i^sff 
^ -mi -m^ •^f aMv ■ir tor^ft tw— fl»tf ■qft 
WR ftopRi 

1.7 -^TR, ?T«ii anm to ^ 'q^ ^*Rwn : 

W, 'PW ^ ^ 441144 ^ ^ 

K] ^TfR—■q^ to TT8n sKt ItoiR tnptwR wr 
3niR--to»ft«RR Tiqi ^RRq ^ qR*Tt to—qi^ ^wto 

^ to ^ pfto to pn -RRi tof. to» 
Km qfto ^ to ^ arrato afPR^wto--^ ®nRR 
Wf ^ HRWR ^ aRRRRlI 

2. q^ : 

2.1 tR qRq, R^, qto fto^, toq Pff q^aff, 
^ito PI? %'^^ , to, ^ '^K\ pfM <f toPF to p 
tomi 

2.2 qiga^, PJT ^ 4wii^ .flwto to WT— 

toR, ^to*T ^®n 4M^K I 

2.3 m(% q^ liKi qfto ■^f topr ^tot tmi 

2.4 '4w<R, tos; arfpiR, arqiPT, 'Pi4?ftqK«i, a?rqR, 
topspRfT, RRRT aRPnaft ^ toq p?t «wi< \ 

2.5 Tiftotq to m toq ph Km\ 

2.6 flfto to ^ toR 

pf top—q^ qf^^—fm ifh?-^ 

tm Ito i 
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2.7 

'a#!, 

3TT^^ ^A'^<i4l, ^ 

■q^FT^I 

2.8 fnr 3 fA^ ^ —3pttn?iw w«f wirft— 

^ ^ WHT—trn^^ ^ i 

3. ^ 

3.1 tn ; 

■«<»[f«ft'<vi, ’qtt'Tnr, ^ ^ M ^ 3RR "m 'sraR ^ ^sff 
ttM ^ HteT, •a^ppi tm i 

3.2 'sJIimR;'* fn f^T^TR : 

ftnSR, tm ^ TlftW, M ^« 1 T 

•3^ tRnsiR "S^ 3qWR Tf >31HM41^ tnr wit ^ 3135P?FT, 
^ HR cr«iT 13RI Hf^ trit ^ Hmf^ tfn in^rRH 
R^l 

3.3 ^ *«iMf[<?frW ; 

^■sffW 
W^H , cr«n ^ ^ ^3 rr ^ hi^ M ^ tR>«Tm 

■a^ 3FR*n w Pr^i^wi ^PR—TRT. ‘At. ^. 1 ^.—■a^aff 

—3RR'a5l— 

^ ^ tiHil) I 

4. ■ 5 ’^ 7P1T 'SCHiq TRRt^tRit : 

4.1 ^ : 

TTPfW ■ 5 '^ ^nP<T HTT HTf IPR 3?^ "aft^RR I 

^ ^ JJURtII, <WT ^ 

TftcT TjtT 7t«n 9ifR Hit ■gHHHT Rnf^Rad 

■TjoFR ^ ^ Hir HHPR, «R51Rr, t^RTRT, ^SfWl ^ 

3?k "^sRi? f¥m H«n IRH) ■y»r : HT?^(t^, hrT^r, 

•SHR ^ Msb'f^, wft^, ^:¥4lf^ W 

I ( Hicr^i) ^HR HTRI, HHtfH HHT ’S^ 

3 R^, RHft HHT #!r>5; •g#R HHT fHR*fA?f ^ 

tHR HTRT, RR^, RRH® HHT ^ 3?k ^ 

^ HaHRRt ^ 1 ^ RT^Sm -RJH^ aUTHRRRRl 

4.2 ^ ^3RIH HHi^tRfRft : 

HrS^ RTR H>T RRH, <i?MI<5H RRRR, 

^Rl?? RH 8 R, 'Stt, rTTHT, ■^, R=fk HH tHOT RH fnqnR, 
RRt^, Hlf^ ^ ^ HRI 3TO, SnfRHitR H 
^ ^RR, 1^ ^ HPft ^ ^3RR, TO, HHT I ^ 

■<JcMr^ Hif R^tHH, iPJftHRR HHT ■pT’tH—'^. 3nf. RR. HRT 
RTRHf RRHT, ’'AHHi RR, 

TtRRR W MRTRH MhH RFR I 


5. RTR V^Tsm jft^JrPr^l ; 

5.1 RTRRsrE^m ; 

5.1.1 RlraH R^3tf Hit *ic^R4 ^IsIRIR cTHT 3IHH, f^W, 
HH HHT Huf RH R Rf^, ^H^TgiA Hit 3TTH?HHRIR HHT 
feHT^, RiR MHH TTfsFHR HHT 

’R''0Ffl-"»‘RH ^ H>I H»1fHRH—RTR HRRH 

Tf R^ ^ Hi^ HHT HiPf I 

5.1.2 RTR ■3RT2R ^>51RR Tf 3flRRTR HTA Hl^ IHW 

hM—RTR HR ^ HHT TA PfCsI'd HRA ^ Wl- -R^?^ 

^ HR RTR Tf iftftTHr— l l R r # f Hi RftH^fR HHT Ft RRlf^ ^ 
^ HiRHi—■ 5 HHHT ■^HR 1¥«1HT—RTR 3RtRHH HHT RTR 

«1TMR HHT HRtR ^ ■pRRHi HRH^Hl 

5.2 RTR jfttitPlHft : 

5.2.1 RtR Hit MtltTHT HHT RWIRf^Hi' ^ 

FRRR--RTR ^ Rftm Hit. I^HHT—RRTHR, r««IIH^, RTR 
HHT RTR HRTH Hit AHiIHM, RTR HTRTH HHT ^JsftHRR (RRRR) 1 

5.3 HR HTRIH ; 

^ HR HRTH HHT HHHiT HR^—RTTR HHT STHTrei 
HR H?RTH"^H?9Rt HiT HR HRT^ ^ Rgf^ HH^fR'A RIRT^P^ 
HHT 3TTf^^H^ (TfRT) ^l1tHT«f, HTIR HHT ^tRf^ RHTRf ^ 
3THHH HcRTHI 

5.4 •^H3|z ”3 ?rth ^atfAnit :• 

^ 55*552 RTR Hit ORIHpfHi THRT HHT ’'tRHT HR 
^RTcT HHT RHTR, HR HRA Hit lHrf^, MSJR, Hp^ RTR 
HRT HTRT^ HR RftOT, ^R HRT •^. 3nt. RR. RTW, 31^ Hit 
RTHFTT, WH HRT ’'tRHi '^T, TtRT^ RfRHR HRT 

3T^'<^ui, RtR, 3Tti^ HRT HcRT^ HR ^TRRRI 

5.5 RRHtR RR HF^ R^3ff HR RT^ : 

TOftR ^ RIR H?RT2R ^ HRT RHRI HR RH HR HR 
HRHtR HRT IrrHR HRT 3THf^ H^RT^ HR ^RlhfTRl HR HR 

Mhttri 

6. tHRTT^ 

TJR H#T H^, t^IRTTT Hit STHRTTRT HRT fR^I 
WftR MRftRfcTHt ^ 3TRT»f?T ^RHit H?r HiTA ^ 
3THHTf HTA HTcft Wl^ 1^f^ I < 1 H»H1 cT 14I HR HiftHT I^W, 
FTHR HRT 'JR; ‘PT^, HHi%M ^ THTRIRTCR 

^ HTRT3t Hit RRRHTI TTT*ftR fHHRR ^ 1^ R^JRTRR HirAarH \ 

■*RrPTfH fqsfiH 
RFT-RH : 1 

1. RH Rr?R tm ; fHHT^ HftHT^ RH 

m i f^5 RTHRT RH HRR : RHiH«l HR TtTRTR H^ I RTHR 
RfcTWR tori ^ H^JTR, rnfHitRI HRT HT3 RH TJRl RH HR 
Tf R^H Tf ST^JPARI 
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IWt ?RI 

^ 3J5S "Wi fPT I ^ ^ 

Tr«r ttn uRiIUm ^ Wr4f ’^^'aftftdi ^ ^TPN>t 

^ '3^1 snPni 

T3R5T ^ R<4> I ^W«» -qf^l W ^ ^ 

■3*1^ 3Bf^ ^ ^Nra^nt 1 

3 . : snr^rPfrsft : ''5^ ^pn^rl^Nt ^iq^KUM 1 

^ «l'n«h<wi I^RROT I q>'l»ft'ft\rO'*l 

afrt ^ ^ cwn, ^ ^PB,l 

sn’JrRfrjft : («<nn«Jl'H*f) ; "^Pf^, ?ii(l\, PtIIB, WH^ 

1%f5IH 3frt 'flifn^Ti I 

sn^rPfrafWt ^ ^nPPT'JT ^ f^lPw TRlf^ ^ tnmiw+ 

PiTO, «pf! ^ 3n^PH—t*i*i«a^tn, 

t% PrfRft, ^'btf^^, -HTcT^, 

(TnM), (^). C*^^), -afftP^Mi 

afrt '35??^ 3RFK, PwPra '^ft-3 ^ ^-4, 

^ 3frt ^nr^fraf^ ^ WT^, Pt^i 

3frt ^I ijpr ^ 

ijnRTT, 3Rtwn, wn^ P?^ ^ 3t35P?rni 

4 . 'W wJiPtf fl«n ^ ^ -M ^ '^yt^, "3^ 

I4)d1q I Wi, ■^, t#, Htiicfl, Wtf, 

WIM+t (^1#^ *tn<Mlf^!«fl, ^*TT# ^T^, 

T!f3, W W t^Rf! ^ ^ ^ "p 

etfew, w 3frt 'ssr# ^?TT?;i ^ 51^1 w 

■3?rH 3?!^ WTTd^ I 

5 . 3TR)K^ : »i»IV R 3 3T ^RP# ^ P^l 

"3^, 3fTT ^ I ^nPT^ 3frt 

: 2 

1 . 

^^rftRST W 3ira!5ft 3T«Wt i #. T^*T. ^) 

f^f^d4i ^ 3frt *l4/«»»lp!l<w 3JRnR, anPrWT 
7 r«n 3!Rrtt 3iPFmi ^iflPwT 2P^^^ (^pg!?Rm», 
t 3TR. TRifr^, 3f^: m cT^rwm, ^ 

^ ywi ^>t^ I ^^ 5 ^, ^P?[^, ^ 


Tn^ 1 wsfm (■^-1 ^) 1 «h^5|ui 2 ^ 3i<S^, 

Pim ^, e^lfvi*^ ^ 3Tn3RT I «<9 HkH^ 

TWI «P.—3T«zrPT—®M««pR 2I?I^ 1 

2. snP*^ '^fq^Tl 2flfP: |qq»TO : ^n^qnfiqTl ^ 

2^k ^ W? 3T^Vir3!R 

2flf5^p!T^ ^*n ^q>i^®f> I 
^if5nTq--aRTf^RHf^ (iii^li5rJiTRn4^a^q«iRon) 

^ hihP^^ui ^ PiPwT I iHn Tr«n PPi "^wiPi, 
PPT Pttikm 2flfk 1^ Pi^<;h ^ snP*^ 1 

^ asnpn^^ 3TmR) ^?»te)T wtPt 
ch^l^ i ^ i ftfecO ^ (-31 ■5(«qm ^ T?f^) ifRT^ 

TfRpF MR«h«rM^ 1 

<3R^ 3fk 3?t^ ^-RT^ 

^ Slpfarf^ ^ PRUTTI ^1 

P<4W —THTH, PfT'nPlPl ^5in fti^T^ I '3^!*^^ pRTO 
’jPRiT I 

3 . ^rsrn, ^ !llfJiPi4n 3?in : ■'3^ 

^ Wrai—srra^, ^ I irr^r^, 

wj^ "a^pT 1 

■3T'^«I(n^«!n^RFT2(tRTini^l'W Si^M'sinn^ 

TRfPT I 3I«l^ 3T15^P!raj atRR^ ^ 

Pift^ Tr«n MR'afl’fi TO 3r3pH sirf^ ^ 
P(<l»l^ ^ 3M%11 

RTO Prad^ ^*71 ii'JlitS I (^. ■^.) ^^T*PF3T 
(^—A 1 3nPRRn 

P<d<U| (RIMI-^, 2i?R T^Rlt TO), ■^RTO^ i 

4. Trfkl^PRIH W?fW :^'RJTO, ^pRT 

■aqFRT aiPRFR, "SprST "^^^RTTR I 

■5RFRt W?T ilRI^PH* SrPlfsFqnt, ■^— 

^h l W' l Rc^V I' ^ toPt RW% PRT^ ^nPTd f (3ra>RI 

■?TOT>, -^ft. 3 , ■?ft. 4 3fk ^ f^^impf I ■?TOT (-f^TO -Rf^ 

3fk ^T^sfHPr)— 2qpRRrT ^ 2(fk 

sn^^ftroi I I <4ftH<iR<'^ ftoRi ^ it. 

IRtR^’T \ PqflflfRW ^ '1I§^'*1H <SH1H'«^ I Ish"^, 

3J3rf 3RRni "3;^ tS^fPT ^3aN^^ ^ 

aqh I R'jW fViil4^d ^ ikwNt) 

^fkl4> l Rltf T ^ ^RpftTOl, "sfPPTI ^ TOt"'3=l^ 
<WWP>t«4. Mc<^P l, i -33^ ^ grggiPT, ife 

^T^, ’iPT'H I "aPra^ ?fi(l^fq>Hif^^n. (^, 

%n^) I T^ ■^fRr \ it^ ^ 3RJPl, ’IRSR’J! TWT 
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■ 3 ^ ar^TBr t w ^ wn—■3 ?t^ anf^jq^r sitor tr ^ 

^ aT^«IT^ 3^tT ■TftR>t 1311^ aq^PRTiT ^sftari^ 

33?^ 'HTggPlI 3T^ 

■MRsq)} 

'TOT ^ ^ IT^—^Flt^*Jj5R TOT 

qrM I ^snPRRlT W I iN ftPwWl 

^ Wrom, aifiiRntf iwr ■^flter ^ 

^<i«!<iPt«4> '^f^ci4 tTiRsn 

WH f^5TFT 
3nFT-RR--l 

1 . tte?r, ?Rf#w»f ajrnfNflfl i 

tkSR, WT (^TT^ aBT^Rl), tkn ''KH^ ^ 

^arnsTT, fMkr 

TO IT^, it alk ^ ^ 1 

2 . <wl^Pi«h aniv : aiprft aniv, aqprft ^ 

airait itfW ^ ^«m ^ Tnnftp ^ ^ 
^TOT, '3m^ 3Trt«T ?WT 3^ 

WTFT 3Tf^?cT«Hl 3f^ <f aiflRR ^ -^RUIT ^ 

an^i aniv, k?^M iTsn ^ 

37^VK^l 3T^kro (R?r. #. T^. 3fr. ’q^); 

^ i apRR; H,+. H, k Ne,, NO. CO, HF, CN. CH- 
BcHj, 3«iT COj I arw^T 3 «it a?^ 3»«Rr 

^?BT, 3TRV qffrft, aniR wtwf 3«fT arritr i 

3. ap^^STT (^tff^re?fe) ; ^ ^ 3RJn, 

^ ft«Ri^ ^ ^ 

(Uro^fUnfW ^^*5?) (ib«d ^ci^t, ■3iH^ ^k^aff 

<Jpie ^d3TT 

f5»>wi ?RT HW-t ftq<f»i, 3cftar ^IfV'i (^^^«i»f^<i T^3T) 
arjJsqRT ar^RT?! ^IRR, krWn ar^w ai^qip 1^ ^ 
31H>^ I Nad, ZnS, CsClj, CaF^, Cdl^ TO ^ ^k^ 1 
i 3P{^ T?fen 3H irt, 

ar^j^ a?^gRTq?, ^ KkftH) arwRHi 

4. %a!TOTl ^raikHT ^ 3)t 3WTO 3JT 

akRT-a?^ qfwR* tiro, ^ ^ikror to ?f^!pp 'sj^it 
t^TO, akRrgsFiki^ ^^Ni^TO 

aif^R*p^ I 

5. -^^H'lRishl 3*n tiiRsqqOq ^'’HMloqTI : 3>®PTklR>t 

aiTOTi atk iraRT, ^ 'sm to aiHR<» ^rarf; 3>^fMf? i 4>i 3>T 
3i«R kiRR, fWq "q^ kro to ^ Tr«n kikFi tor ^ iBFif 

^ ^frfi?T TOT ikfktfkkr, ftfkFT 3»flFif ^ TOf RR Rq^ 

qNrfn a^k TOft (TT knkmi 


TO*Tkw»t RiT kmj i^rtt to araro wr ^ 

<f fkftR TOif TOrfr ■qftq<kT, TOrtt“-3aTO>fknn to 

aii»HBf)qfH, TO*^ TOf TOH, ^TOf q^q i qJT TOTO WR 
TO TOFlkR^ <lfill4f ^ ^ ^q, TOq TO 

^ ifm km I 

TO 1!^ awTOR. kri^ TO w?! kfqi3R. 
ytf TO TO<^ k i Hwn q>w m TOi n k iqO 
Tiftraf, arof % aikiftroaif <f TO^kwr mi i 

6 . TOTO "^TO TO kRm : ^ TOTO "^TO} 

TOkTO-q^l^ ^rtNro; ^ ^ ^ ^ TOTO arkw; 
^apvrtt TO% ^ Mwwi wq arifTO k?4rtkT to-'TOtr to 

kTOR »IRiq» Pwiqn 3TR; atiRiqi Tlftw!, 3TOT TOR 
TO kwkR; ankm TOrnklRk TOR a^k 3TOT kRlkRI 

TO aikmq ijRqif ^ tR^ ^ftTO 

Pm\ 

•icilPw w’ntii ^ i^q^Nikw^ ^ it i 
Xfi* R*T RTqq '•fti 3Rq>T ai^Jf^Rj ivq RRI I 

f^R$» TR TOR; akRI^ tr ^ ^ ^ 

kf|TOR TOR; SlkffiRR; itJR kW^RR TO’^Ri ilWlftfil, 
inpT^Bnqft, TpRtrkikr, anro rtoto 

aft^ fl'n^ 1 

8. IWWPl* TOTkR^ : arkilTO Rk RRRfT IK kkkRT, 
^ TOR, fti&R TO anfev ^ ^ aiftfiTOaii ftiR 
aiRR)« a^k mkBB ^TitRRR; 3W»R RRRRT, WWm TO 
^jTOT aqklkFRia^f T^ ^ RlftRRR; ^ k«RfR» RT RT? ^ TO 

wi TORT lihn# alk to ^ a r fi ifli R n a j ! 

RTT 3T«m RlR^ a^k TORPT 3TR^ I^TOI 

9, TORT THIRR : TOW RTT aiR^llRR; RPtf TO 

a^R?w q>i a^RtPRj aftst iiilRfif ^ R^RT 

JWFi aqklkTO air RRR»ft ?TkRt 

la RftRTO TO a ?i kR>a i: 'dm aikrtilR^ ^ 

alk RR RIOR^TO ajm^&RR TOTO TO 

it. t t. ^Mw ^TO?T ^ k!^; krwMt 

3*^^ ai^TO^ afkero afk faqrfifa i 

11, ikr. amikiRr mm : il^ iif i rt^ anRR to 

ki^ RR aURR RRR (aRlf^RRj ftBRl klfi) ajRil^Rf, 
R^dWkrftMhit.'im. I, it. w. H; rrJto kPR^. aroftro 
aqqlap it^R, to ’ktfdkWH ^kwJT i 

12 . TORR TRTRR : 

(RT) idtjfikiR* timr; ikpRR RRi ^^[ 5 T i aniq krcWt 
^ ■qftRR, ^Wpito anro fkro, ks^esr RttFR kwkr aftr 


• ii 11 < 


I 4 » « : 


vn I—1] 


^ 7, 2004 18, 1925 ) 


81 


^sqpon terat ^ affp^TI 

(13) ITiRPft 4lP l °b1 ^ 311^^1 AR'**! 

<? | p(ehi ^ a?!^ ■*J, T^. ift. '1IH«tK«i; 4 1T«n 6 tiHi'Hl'Jn ^ 

cFT TUFR, 31^ 1T«n 11^; 

afu '31T^ “RISRT; ^ ti*in<rA ^7^ ^ 

3j(VfS F q T 3 ff ^ «<<r|Jird4h1; ^ cT«n 

f^WTI 

(T|) ^ <T«11 "3^ W^; 

trpPH, 4i l 4PlH ^«n ^r^c^ Hldfilwl?! "^rf^rsF I 

(^) TniJR^t ^ ^ ^ 

4jv^qm , ?r«n ■^«t, Hr<t)iin twt niwft^tasRPr^ 

TPJ^ aroyiRn; aupwtfta anfqfsF^ PiA^in 

arf Mfa^ 37^ "3^ arf^WT, 

ansRi iT«n M<Mi'5 "5^ ^ i 

13. «HlT«h ^ WWFl TUFR : c^*^'ii5s 3qfR 

; y«f<M»<wi, an^RTtsFrn an^«n^, ^ 

■ipwf; I 

lA. V^^ Pw i ^4. ;1?rNH,HF,So,1TqTH,So,^3ttf^^ 
Pi«i)i^ aPTORoir ^ ariTOcTcn, Pi4d ftciiH'ftt 
^TTScT, ^ “3^ 31*#*1 'm«m, 

iT«n ^ 

■STFl-’'^ 2 

1 . R< 4 « 1 | Pi <1 4154141'44i ^«r: 'SIT^ 

2 . (^) 3 lftlfo^ l r*<l l f¥q : ^ 3iRir*4H4t 

^ r*^lfMM t^3TgTO^WlFlf^lW (“TPR) 

^) ^ w^m, 5Fm-3fl^ 3P^m, 

Turn; 4iiMi'^ «hiofPi+ arf^rf^F^aft ^ 

—(Xialir^il) 4i9bl4) am*n^ ■*tvh<^; Tlf^rpi *'4; 
aift i fj irTTaff ^ 3.«iH i R i ^1 1^ri^ ^«it ' 

(^) aiftlRh^l l V i ld ■*T«n?lf : ^FR^lPm ^ ^HT^Pm 
<4> l 4ArH<l^ , "5^ '*^^>1 (3^^ \fe^) «t>i4n1, AMi54t 1T«n 
«FT 3<MI<iH, '^'llfAPl fTSTm im 3Tf^(stJMi I 

(■n) 3lfifTS7m 3^f^fsF^ ; SNl, SN2, SNi', SN2',SNiirTT 
SRNi T*^iRiPnt; yRi^ 

^ '3«n -«ipH41fVird'^ aifAflfrint I 

(^) f^TtPn aiPlfa^ ; El, E2 W Eleb farnf^Rnt; 

inr ^PTrn-E2 aifAfaJ^a^t ^ 

SYn PHln-“Ht^^^ -^''N iT*iT t^Tetnn i 


(^)'^^fj^3lfwini.: C=C ^ C=C ^ f^ 5(i^r^rcn'* 
TTSFcn, C-0, C=N ^ TteB, 

at l f^ " ^ inr 4>i4frHcn i 

(■^) 5^fTJn, 

^A^-f^lRrTT, ^41441, '+•<1^^, =K^A^, 4)1"’!, '3^ 

qmi—A h}^ 4 ■jTfMnn s 

3. aif^flfnrt (Pericyclic reactions) : afiT 

3<; i 54v t, 

srf^lf^rnt^-411 $«kri1 'y.'^arf^fs^^nj O+l rrsTT 4+2) "3^ 
Rl<Hljini4) fw (1,3; 3,3 1T«7T 1.5), FMO Wm i 

4 . TTITR ^ r*4lfeir^ : 

^i^HH ( Sl*1^4i« TTFH Tll^), Wn, ‘St^TR^, 

RT^, 4 1 4 4d1A4H, -^mTrfWTC, 4»Pi'?i<l ^«1T 

aTf^Tfgnnt, inr tTfri^^R irm; Pf>^ 

t^leT TTT^^, 44>Tn Tt^^T^, 

1T«TT Ht4Hl44A aTfvf»)Mni, I 

5 . «l^d4j 3rJncft 

(^) ^ THm: 1wn a^R 3^ 

■^wiFTfiloF ^ TPM afR ^ a^tntT I 

( ^feA^VH ), T^3ftn, 3?T41H1R4) 

(Viscosity), atri TPJ5 ^ at^PlR ^ i 

(^) ^ f^TRt^ aftr ■jw^: ^n4Pni 

HffemRldH M l eft4^5 - ( 1^, ’UHlPni ^d4dKl^^, 

TfT^ftnr T^f 1 

^l^,- it>)^)pir^rd4/ 4lPdl^H. r^Pd^-TH alk 

r4irds^i 

(TT) ^ ■aTTTtnr^ "A "*1^^ ^ I 

6. atfwnjt ^ pry^lw '^nTR : 0,0,. HIO, Cro, 
Pb(OAc)„. SeO, MBS. B ,H^ Na ^ apflRpn, LiALH,. "NaBH,. 
N=Bali, MCPBA, 

7 . ’STFITT 441 ! ^H : 41I’MI<^1 4>l4PrF 4lPl+1 ^ "34^ TlTlFlPnT 
atP^fsF^-atlf^ a^Ra?q^?mt 
■^trttn ■af?7-l afR ^-11 aTRlf^nTTti 

8 . TA4l?fA^ 3tR Ttl^ ^ "A 3^ 

(^) TA^: feM4Hl'^4) ai^ TPTT^nfR^ Mpfl^nH 
•spjff iTsitnri 

(■g) <*i^(H4> T*n?R: fSRTRTJR^ at^ tPa-^ f^-RTRdp^ 

3P5, ^qTRT^ ai^ai! ^ 

(•R) T <^4^fH«P 4A4^'R: ailT oT?P^: N -->71* 

■m K^n* Ti9nP>T;'TTHf^ fgan^v ff«TT Tt^fna ^<Ml+fd ^ 
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(■^) 3T^=n^; SlTfrfrsffR^ 3flT T^f^R^TsF^TO 

fro 3 ^. cFIMfHM fwrt^: H N M R ^ 
wvTT^ «hNTH=f> ^3if arjirqtn t 

(^ 5(5q-fiFT Timer; ^ 

3T^3Tf ^ oc-pf^, 

(^) 3i<*i4rH^? tt^ cl^ 

*J^=h i 

TTTIRlf^ 

{ ■w.} ^70| trf^ 

^ ^ \’??PT?n, Tfr<^ ofn: irm?, 

^*71 ^ ■qi^! 

sfR ^->4ir5 -cr^T (q^) ^ 

^ ^ qrq ifH 

1 ^'^if(^/(f#<^)^ (^rc^RlT), ^wiKH (^afR) ^*71 

■tit I W\ Xf^ ^jqi ^ ^ 

TT^IT trisn-fH^ia ?8TT <iH44K I rlsJT sffe 

fTOiq ( 

ri2Ti 

^qr aTTRqt^ -g^ ^ Tt yc-M4 !-tr? ^ 

I 

(15) ar=TT^ 

arriif^ mrrnTT r^Tii» i ^ ?«Tr %?f!Rr 

f^-v^qT’, ar^TT^ Tpjrrq^-'^sqqpi g F d ' iu i ^ 

3i=rTt?H arm^^i, im 3Tra^. airtf^ Hr msj i lddi , arrf^ 
a^RRT. aiTTRq ^ ^ 17iF»T, ''^ ^Hrm 

■tx^TT qq 3 TRkT^ fIMMfSTT, cT^T 

75Tc^2:r, tR--aT^Mui TTr»T ^ 

■ftrecft^^ I ■eqr^R w\ arf^i^Fr^ i 

(n^ aRR^ 

-■RR. rTFfm ■M!d4)dl, aRRin, 

Ttrf^ TT^ *^MJU| ipirmr-q^ TRT tt 

arfq^RR t: %xr TR 4 ^RimT, rim 'ttn aRlRI ^ 
tR TR’^i'T], MI^-irHM ) w WR mtq ■3?RF aRTRl t 
qqmi mRm, f^fmRT— fj)MoH -'t nrd<»1 H 1^. 
-T^rT-T-^ :^:-^n?tTrjRT-^ t arrmr mr arirndq-T^t 

=r''Ty 


(T5) '>J814+<W[ yr*-M!li 

TTR3T aiFR-'NtT^, ■TOTTT^. ^5^ 

^infeif^'H, 3 (W>h (f^nda) RITR^I, W rim arq 

^1^ flfs»)Hii<i aiMftm ammi aim shifri^) (gqr 

iwp.«t>c^) "^Td I 

(^.) 3ifem TOmr aiftmRR 

(%^) arf^imRB (feauR mTt) t ^ 
3imfmT 57^ '^K'+>, ctRct ftmr ■t^mr ■mf^miaft 

mr aifqmRR--'a^^^, (■^fr), 

rim -3^ ^ ^ %ii wm! mi arr^m^R, 

(im "^fH TT^mm, anmt (TRieR) mr arftmRR 
(fsvni^'l) mqfol ■HIHilVaTf’RTaSRT rim "mR t 

C^) tmm ■>lfr1«h) (Tm mtsTq 

Timrm ^ %TT rfd, 3mH, 

t TRf (pH) "rim Timm 5 h ^/Rm-^rnmRRTl^/aimm Tjgm 
"ff ^ mtImT qf^rt. ■gft^ 31^ yRdr4 rim 
mriRm HiRqrJ, ttRm frrsTci, RTRm-Fqmr 

(^tTTRtTT) ^ airf tt fmRmt 755 31^731 (^RRT 5RRm) 
^TF^m, 3TR7RTpft (Tm an^ aipFm, ■3^ ^ msm mr 
■Rnfm^ ^3^1 fttmJT 'flfnql, aiMtR yi>.^l fttapJ! i 

31R-qa{ 2 

7t5-m 

(^) ^R?}t Fm '3r3lf TIHidIdH 

:ld?^ihwim ■*TPi/f^ (TRf) R%mafi q Timt rim 
F^?R mr arrmdH i ftR)' mr ■^, 

(■RiffmtniT^) TiqtmRT atr arftm qm 

'37Rf?^RRR-'F^rR ^Icll rlRHIH I 

(Ti) TTTTiqmm qmrnt 

^RT qmm f Iwr-"^ aRTRT rim tT %Ti m^-aTRrR 
mwq (tt tt ■^) TTttmTTJT, "awlf ReR tim qTFTT 
■^W^r-'TFfmrTTTl, qRFRrlT, qf^^rll tim < i q i ^Rl'4> 
aiR?T/aRicr^, ^-amq rim q^-aimR ftmn ^ ■fRii mm 
TRm^Tm i TTRqftm aiiqflRTT TTlW^rm t q R ' gu^, TRq 
frmcfm rim TRmqrm FmRTmj qg^- yv i ldH nm 

71%! 

iq) TRTTqftm aifqfiFm 

mq c^) Py^i, TRFd arNtmafr mt 'nttmt rimq^imt 
aitmtf mt «hiohi I 3TT^ wr? ‘ftRer-TRci fmtfscT RtRe^ 
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(^ ICH ^ 3TH), WT rim 1W?R 

7TRt^rr-mR ■JRN tT«n ^ih^r^a 
3tfRflFRTli-^3?^ m 3T5(§rft(T 3Tf^lf3N|Tt ^-% 

3rfRf^NR. ^«TT arfRtor i 

Pm^ ^ 3TN^ ^ ^53Tt ff ^ ^ 

^<^4 R TR ^T=RT^ ^ -R^ I ■gRTf^ I ■RRcHRtR ^RT 

%-RRcTTRtR ttt^{ ?RT fFR?n I 

7§Ti5-73 

(R) TRTNfR^ 

Mi«ijRi«t» «tii4Pi=t> "3<RR-«frr^ «♦»!'« sTNiUn trtrr-'^r^ 
^rpT^/^ ^5fim-‘?NfTT,-73RI t?r C^f^ 

^ ^R%); ^ ri"^, ^IRNTR 

(^ =FlRc 1 l WRR- ^RT ^n^cTF 

■ftR--^^r%RR RfC?ftRR (<m^H0^<?f|-n ^RRm/R^./^ft^TR) 
^!^wn ^3?Jtn Rr#f«i#=T (t^ ^ ^ ^ ^ 

^^i) MlPdM^d ^ 

lRRm 1 Rttz ^ ?«TT ■Rlf^-'SFN ^8TT 'JjffNn 

fcfi-tT5rR-37«r^n^d ■^«IT ypdlf^^ (TtstRNf^) I 

(^ RRf^TRW ^«IT 

Rlftf?«rf^ ^«IT RRfW I ^ ^ ^ 

3fRN (#=1 ^r3^ V^)> ^^TTsiTR W ^ 

'4^ I ■jftRR tR?H ^«n RRf^ TT^W rl^ ^ Rm^I 
(TT^ ^ I ^ -RTR^ ^ Mw ?«TT 3R 

■CR 1¥m ^ Rtf^l ^ ^5Tt%R 3fR 

fRR2I% ^ ^TM, ^ iRfRRTFRR (f%lTI?R) 

RRT Pi'^i<^'i I 3TfN R?IT '4iPaH tj. 

3T1 Rt RRT RT’R TT TT TTR! ^mTcNTT^ ^itHRT, STTR^ 

R3F«i, W^5RRftR far?F, RT^ R«n rrTwr 

BlfVTf^ ! RR (^^TfRRR i 

<^) Rf^ t^TlIwr 

5r3FR R?itR fvnR (fRN^) RSTf RRR^ 

c!TR '5TR JT^R R^PRR! I WRR ^^^RTR 
I fe^SFTR^ ^ ^ R^fRTR RTW ' 

‘IflRTR srrf. '^RR., ■^, RR R«F 4^1 

TftRRl I rM^ «T3RI^. i 3RR. Rm 

7R. it. RR. I RffR R«TT ^fR ^7§T, RNT fRR fRRT^ I 

Rr?R RTRli RtfR iiR FRR <!«R #R31 3TpRNm I 

t^ftfRRRt 
WT RR-1 

RTR-RT : -qrfiRft titfRR^. RRli'R7TR«i 
■RrRRTRTR^ lR?rRR^ 

RifRRJt iitfRR^ 

■RTRR). R«R fRRnt RTRHP, ^ RNRRRT, 

RRR RRT ^ JH«FrMRl, RNTRt, aTORRft RRT TFIRRl RR 


WR7 -51^ Rt!R tfRRtR RiR, 'tJRR pRiJ^ 3Rt^§, 

^fTR«a ^ITNRRKn, ^Ffe-Md RRR RR TRT^RR RRT RWt 1 

Vim R«R ^ 3R^, R^RRTR I 

aRRR RRT R«R ’tqf^ I 

?pgRTpRR)1 R«R : RRRfR RRT ^RtR PR^^'li'F 

+HHIR RRT 3TRRTR <RRR R)' •STRTR 'iRi, “^J^NlitR old 1 RfRR> 
RRR ; RRT fR^TR, it. fR^[TR, RRTR^ "pRif 

pRil RTF fcjyli, RRRT 3TTcfi rIr, old MldRi RRi I 

■q^8j-RTR22f : 

RRd yPdRd RRT ycOIW t^«RTRF, 3?^ : RIItR 

R4t4iM, 3TRRR^ RRT RRT RRTR aR^, RRN RR t^OT, 
a7^!J^ RRR RR >3TRRRaf ypTRd ^RTR, RRRTR^i RRR, RRpRK 
■^RTRt, -ym ypRRd R tR^ RRR RRT STR^Rtr | 

RTR f^ : 'iRR^ Mr, RtT Rft 3R^ ^ t^, 3T^ 
RRR Mr, TTRiM RR Mr, TTRR R?t ^RR, RRFT SJRRT, ’RRR 
R^vSPdd RRRit, "^RWlt RR RNTW "^RTIRcR I 3RRRR, ^RRH^R 
RRT rMR ^! ir fRRT^TT i Rt^ RRT IrRTIr, TflR RR 
! yroifR RR ^ fR^FTR R^T R^ l^RlS< : ■SRrIM RRT 
RT^ RTR ^ RRRR RfRR^-RRi RRtRTRR I 

^CRRRRRT PcIV^M'Jl ; 

RRfRf^RritR I RRT II, T^RTM RR Mr, RRR 
%m RtR^ (RR) i TT^ RRR fR^ RTt MRt RTRl 
fR^, aR^Jtrf aiHRpHd RRJT RRT ^ ^ 

RP Ir^^RTR Mr RRT ^R RT^ Mr t 

RR afk RRTR Rant : RR^T ^ R7 aiM^MWl RRT 
rfRT an^ ^ %TT ijrtR I 'llcivfld RT^ WRft ^ 
RT^ RRTJTR i arlRRiRR aiRRR’R RRT RRT RRiR RTT^ 
RTRR5) WT RTIRTMt RNRRf Mrf RlpR^ ^ (??T) 
TTRTR TTRli t 

^ : fRRftRT, HMRT RRT aTO ^ RR HRM RRT 
RTWR TTRTR, ^ i TTRTR ^TRTR I 

RTt Mr : RTORPHcI RRJT RRT ^ rHI RR 

RRT Mr RRT MrtRR MR ^ MdRR I 

RRR atfh: RTRt RTT •cRTTMrt M?^RR ; ^RTlfeRT RRTR f^R. 

^RTTMrt MMR, RlfRRft MRI 

3TRRMt RRTR : RSN aR^, RRTIR, RRMr 3T^ 3qfk 

ar^ ^ MtIr rrtr yldRd ^ rMrrt i 

RTR-T3 

RfRRRT artRRTRR : fRRTR. rMr RRT TTRRRT 
RRRRTRTRT ^RRTR arPRRTRR : 

^RRRRTRTRT ^RRTR : ^8ST ■’]RRT a|k Rr( tJRRTI rMrR, 
RTTRRTT RRT 4fr^d RT^ RRT MTRR I RRTR RRT MMt ^RiI^RI 
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^ ’{FTfer ^ ci8n 

Tjil, TO, 31^ -R^ irg Tj^fe 3TmR) 

WR -Rtro^i 

TOon ^5!Tf - 5 ^ ^ sTfTOpT : ^ 

"n^. ciRi Trs<, lit; i 

^^fTjffi^ rf57T -RT^ ^ 3TfTO^ : 

arf^T^TO ¥t ^ 7 ^ : ^i44>iO ijRrsiH 

^2Tr ^ ^(TQfPTT Mv ^ 3?T^. T^. -gfeT^^it ^ 

^ ttc^ ^ ci8n 

■STTWP^lT Hnci I 

Tf^ 'm^ m ^ iM^r ^Ntsi^i t^ \ m \ \ 

RldRld ^ 

fTOi 

^ : -^ss^t 17 77t ;3TT1?TTTO li %n^ ^ 

^ifTOcll ^71 Hf I 

^ yfd^lfdd ^ ^ f¥4lT afR 

TOfOT 31 PtRi 37Ti?TlTfT 4R^< K Rl’^c^qui sfrc 3?fllTcl ^ 

^ TOfrot ifTOT, yPd^irdd flfl I 

3lt. (^fennaft) ^ 3T^ iz H 

3TfTOTOTl 

f4dl^ ifd^TTTl) f^7f% '3Tf^<t<crWd I 
im -1 

TO! irfWr, iiT^ TTi d^i^ifHd 1 #^ 

dT?r ITITOT ; 

TO! dlT TO iRT ^ ’ffin, TO 

TOB rl^TF ijfT 77d^ 17 1 ^t 4 177^ 11^ ^ it ?nfl^ 

TO ^ vj^'ifd+t li ifro : ^ afk toi, iftm 
)71Ti, TlTTO TTltTOJl, 3TT^ Till ^ -STlTf, ^ Rm li 
TTTO 3TOt^, IIT? TO, •uTOf 1^ TO t¥l, TTtl 3ft7 
froi, IIT^ ■^IHTTIT, cin ifcTlfcTd TO I 

3TH7R lltliTlT, TTTrfTl, 7t4l, 3llMdd flin TTltlTTlT 
^ to) cim 71^ ^IT^, '^fTO T^RTT, 71 Hi-+<»(, 3TTO7 3TT^ 
TtTOtw, To IW TOli3tf H 3Tpim, ITfl 3W, TOT^, 
1 ^, 3TO TTi TO TO fTO, 3TOlTlt TT^Tf 

TOt I 

i'TOl ItoTOt ^ HH^Mdi : l1%TOT it—T ot fdHUr^d 
IR^, 7T171T RtTO, trot f^, 3Ttl^ TO ifTOl I 

TdTTl ITO • TPTTO, ■STTOT TO iPl Tci'O^I 

TTTO, ^ ^ TIT? ’ 


ifTltlT 171 : -TO^ 17 TcRtl TO ittTO 171, 
TlTtl, 11-171, TO ifTTTtro, f4l74 TO 1^7111 

ITT'^f ^JITT yqi? ; TOT? ^ 3TfTO^ "41 

1TO7^ To 1T?1 ^ tlflUT, ITTOTl TOUT llT 

7J4 ITsTT "^(31, 7TT?1)1, 1T?1 17TTO 3^t7 TT^TO, ITfl ^cd<+)l4. 
ITflt afrc -irdld if TOllTli 

^ irfTOr TOT? : 

HB TO TOT?, iTTTO^ TO TOI^ TO^> Mw 

11^ IIT flfw TO, TTTRto 1?7T?, TIMI TTltlTO IIT 
t^rflUT, TTT itroif TOT?, tN^ if TOT?, 
3Tlf^ 37TOT1 TOT?, ddWd TO 

171, IvH^T: ifTllt TOT?, TB itT^fllTT lltlTTlT, fliTO 
llroif TOT? 771T1TO ^ TUTOR ift TTtlR Ml, TO 1 TOt4 
TO TOllPdd 4t7l 

TO-^lPdd TO IIT TO?tM : 

371^^ TOT—TOTR, 37fTO^, ITMto TBTO ?Tfz ' 
(TB. it. TO- TO-) ifl, 7Tlil7 TOT I 

ydHIHl TOT, irg IT?, toMBI -tl, ITTO, TO " 
TOTTTO7 fronil TOT, TgRTTIH IIT ^ TOT t 

TO^lfdd ^TTOl, IT^, TOflTO,* ^TTOl, TOl, flTOTO, 
ITTO, ■priTO, arficm, Mtb ifi t 

TO TTM MfTTT ^ Rl^l'l, TOT7, 37ll^lT7T IIT 
to 4, ltTlT4, ts?, 3TTO7 3fR TOl, TOT? 3MM TO IIT MH 
TOT? : ITORU IIT TO 7TTO1 111 TO?T7^ TOl, 7j8il 
"TO TTTO ^ Mtl B^T’ll 

HR 1—'‘J^irofM ^’4tPHH<1 

TJir TOiK, TOTT 71TOT, ITTO TTtlR, TOT '^Hl<=bK iTOT’l, 
TjiT Mfron 7T7TO iiT TjfTOT Mth I 

ifffTOtl TO IIT 7T7TO7TO TO, THTlt iflTO IIT ts 
TO ir^, ^ITTTt ITTTOTIT M THTM TO^ 1T^ TOTIT, 
1T7TOT1T TO fllfTW, Tlftl IJIT fl^ ^ WFTOI 

fm IR, TOT TO 3TO78TT, TTWTITIIT 7T?11, ^4t TO 
TTi^ Mfn fr;^, T?ii i7t^ I 

TJIT 7t?ll, 7T?11 fllTOl, iflTO IIT THTlt 3#TO 
ITTITOT, 7V IR I TJIT TO TTTHSR mwm, M 
HllT fro?, ^TTORJT 17t^, ^IT^ Mr TfTOT IIT 
in, tlTOfl fTTSil, 17^ TO IRTt f^T, ifllTTlT fMt 17 
TOTt flit, TOR^ TUI I tlTOR HftlT, ^TTOTt 
IIT 3R11?^^ froi, -^llT^tlTORlI^I TOTRllT 
77^ ITOTI TOT f^TTMl, ^ itlTO 111 THTlt iflTO 
Ml, TOT?7^f 17t ^ Ml, TTlflTl 3717 i 3T17TO 3MTOT, 
TOll Ml. iflTOl TO1%1 17t^, IR ITlt 17t^ I 
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# 31^ ^ f^OT, 

^q Rf ^ "Wr ftrSRT 

3?^ f^^*TH «nftm, 3 t^ i 

■'TK 3<^md4, fqciPta 'cT?!?! 41 "'TK, 30<rlNciai X'<ii, 

■wj’n ^ 31^, ^rfcn, 

<T«TT "nf^ ^ 3Tte^, ^ 

^*5^ 1^^, miN^: ^?ift<n. ^ t3 

wr-«n^ ij^ i 

^ITT ^—2 

WT-^ ; (HMI'JI, r1^Hl<+, 'S’T^rr^, 41'J!'1 i 3lk 3R^ 

1. ‘cT^Rt^ : 

WTJft ; 

MtT TlTRlft # ^fllW ■^’Wl : ^«TT ‘Zrf^, ■^, 

cl^TT ^ ^TsFtS <T8JT ^Taffel ^ 

# q^rr tTjf, ^ ^ ^ 3Rf^ 
rpq y-slHrld <T«TT M!fd»T( ^FsFt2; ^ <T«TT 

cT^ : qwf irg 

^ jmrft wf^ ^ w^ftm tm, 

T«l^ ^ 37T^rrffr«ft 4IIHif), 3RRT ^«lt, ^ P\m ^ 
3TT^ t5 41l*Tift I 

f^ : 

WT ^ 3fq 

f^?!T^l 3TT^. T^4T. sl^ (qfw^hiai!) ^ 3Tg4m '^tm ^ 
^ Tr^» 5SMq"eW(n cr«n ■4iw®f 

31Hm<1Hi , ^ TRIKI ^tWT, 

WT ^ wf '^frsHT : WT, 3Tf^fq'<4i^, hR^ 41401 , 
^ ^ 4i«h<rHHI "STSlf ^ WT ^ f«^i§'i, 

^ ■5W4sni 

WT 31!+dH 3^5? RirH^[5in, ^ ^ ^IFm, qc^i'h’i I 

2. f¥lW : 

TR^ TT^ ^ <dMch<or frtttq^ 3454 ^ ti^ Ht«ld, 

dH<* 4 Pf # ^ ■y’TTf^ ^ ^114^, «-aRlo 3TTq, 

wr TT^ ■nf^ 3T»TZR, Tjsft TT^ 34^4^ ciFm i 

■SF^ dMd)4Ul ; "4?^, 

^1 

fq^ ^ # ^3wrir: 1 ^ '^m^, ^»44, 

^ 3fi4t3R4, 


3 . Pih[*^i 4l'3idl 3ft4 y«i^ i 

^mfw, 4lfgh^d l, cFi 4*H, ^ 3Tf^T:^, 411^ 

^F4^ ^ 44^3^, ifl^l^RT, fd4^y| I cTFFT 

«F*T ^4^ ^ 3^1^ I 

^jpf pcisj^Tji ; it. ■Q4T. it. i. 304. '^. Pqjfeiqwi, 
4m, 4HPsF<4fll, ^ ?IFm, '?wit^r40T 30qWt^r4^ 
riFm 3ft4 40%R fi^t 

3TiW5I ^ 4T4^, ^ f4f^, q^, ^ifi^ 

ciFTO, ?Tm ciFTO, ciiP'id-, arjRN qi 3oqn4 ^ 

a^ioii'clfSlT, 44R 4Tf|cT tq^irif ^it q^lT'l ’^Ril'^'ii 

wqdifoqroi I 

qm ^ : 4i4^ qi hP^ci^h filPn^O 

44i^ : q4t qi ^Ftoi qri^ qfl 4f0m f¥q, ■^, 44i, 

4Tq<TH^, 44i^, P^4)>H ^m, 4r?tt^ qi 4WTip5R, 
?q ^raw, 4^dld^fd«+), HUfi^ I 3^?4| %o; 44i^ 

^H440 |, .<3ftfq4ft, <{rw<m qi 4i^q^ qsF q^t^BTr## it 

P414R I 

^ q«T, 4?ftq4 tH fi^, qtit q^o qntiq 
-z^m 3Tfiqreq, 4^ q^ir qm, (q4 ^^), qfi ■R^rq^r 

q«TT 3RT:'WT, 41Hdd I tH q«4 qJT fi^W qi 34^4^, 
qpi^JtqqpT, ^^44 qo twN, fiiqqr qqwm, qfq^q, 

■5™, f4^q74^ (q1q4TT4W) I 

4MH i i t^jftlwt : TTqqri irqqr ^ f4T^qq, 4NMiJt ^^.o-i 
vriilpMfdci, 34fqqRT, 3Tq5r4«T q^, (^^), 

^rftrq qi TF^qfq^K 1 qrif ^ qife^, qro qnqq wt, m 
■5^ qq, ■^f?R (iqiq) feqrfq qi 3oqq ^iqW, 

^5f|q iw 3t^ H^<ft qiT qc^qjqi 

4T^ 3Twq : qp^wd qi 3RI44R ■Toqrqi qTqraT(T 
^itpH^d : qqiiHH dd^dl=h . 3qqR qi qq^ 47i^, 4RqTi 

^Rqr I 4T4’4tqiq- qi 344T4itqjq qfr^, qif 34fqq>qqq 3mq, 
3Rq, fif f4qqcT, qri qq-w m4*q: qidiqro 4ii^, <NMii 
o5R4«n ^ Ri^im t 

qm-q ; ^ 1q?Tq, 4T4nqq qi ^qlMO 

qq fqqrq, q^ftq qqr, st^^ptot ^Rtqnqr, qrWir^rstq, 
3Tqqqq 4rqqq, m: 4iqq, aiqqq qqi^, q^ntri, qiq 3nqfq 
PdV<^q w, qrq 3ii=Wicid, qcTTqq ira qrq 3Tqqtm, diRqi 
qqiq qiqtfqqqq-qf4qRq lifi 1 

qq^ qqiq : lite qf^, q^, hirmai qqrqr, 
qfws qqi 3nf4^ qqqT^ 4q4, 4iTit qqtiit 4q4, qft?^ qqr 
3nf4q5 P^^iPdit ^ 3toiq q^ q^ ^ itq4 3Rtq qqiq, qq^, 
qm q*q iiqq 1 


8 6 


^qf?7^t^3RT^, ^ itwt =^tw, ^5i<^TT7Fr ^ifr^, 

3T^wr, ^ ^qt'iiHi ^ i 

TjfrPl^ : ^ ^ 3TFc(V^4>dl ; ^ 

^ 1R%T, t^T^ ^ f^. ^ ^ IPTOT, ^8Tf t^, t^T^ 
^ ^srr 1^ i 

lOfw, 1^ ^^TT I^^tIt^ ^ ^ ^ 

"s^ Is'Jii^'i, IriTW tro^, *ifd+ 3TWFr yfdsjci, 
^ ^8TT Ph riT«id m yR^i^d, arorfr^ ^«it 

^ ^ HFTcT ^ 3T^ ^ ^ 

^ Ti^<TdT : wn ^srr ^ tem •'q^ P^^ i ^h . 

H^mt 

'Hl'^'l'll : Stol'H fid?!^' ^ rS'Jll?'!, *JOH Pl<HH<^/, 

W?T, ^Mqi5l ^ ^ rdcKI-H Tf WT^ I 

1|pTtWT TfH ^ : WT^ tfsrr 3T^<TTiq Tft^ ^ 

^ t^Tisra 3fN: 7m sfroft, 

3mmi 

wt ; ^ t^FTcf, ^ -IJ^ ^gjj 

^ P^^id, T-«TTf^ Pc|Vc^qu|, ^ ^ ^ <!2n 

qlMl<<, Pd'^'idi "PT^t^ \ 

mi : 'm^ mf ^ f^r?^r, (f^ ?n:) Tf^ 

^ ^ ■yfTOT ^ -yf^^ -sFrt i 

: yqfcj<u| 'fvj{1Pdi|<1 

1^ • '^-■?^ ^ ^ ^ ;HI=hdH, ^ 

m ^ irrgf^, ^ 

wqte ^srr ^ ^ ^ ^ 

dlHiU^i, ^ ^ ^ m^ I 

^ ^ 3T^6U[ ; -qT^TT ^?Tr " 5 ^ I ^ ; 

<^’<<'1 ^ !^«S!d, ^5i4q ?I8Tt ^iqd,. "4^-, ^-, fq^^<i<, 

^Idnl^iwi, -^, Tisrr d^^idi ^ ^ ^mr i 

tI8Tr f^d<u| ; ^^u| -q^ 

Tm ^ amri 

yjiiPd^i : 3TfmTO, qT?q ^ ^ 

^ Mot, i\^ <!8n ^ ^ ^ -hM ^ 

Mft wMff ^ w 

yjiiPd^i ^ aT^;OT, WT ^ ^sTt OT^ yRT^ i dd i 

•dlP^ddd : ■qt^ ^sTt F^Nd 

^if^d'ld—afR yuilPd^i, iM ^ ^ 

OTFR, aM^ ^5T^ I ^ [ cfvilPHc^ 


i m I -—T^n^ 1 


qmt ft M^csin t 

: stt.atr.^.. ^.atr.^., M wi, MfPr aiMtm, 
Hi^^-jid afRwt # OTmr ^ mi ■1^ IT Rrmm ^ 
■qmn 

■^tI^ OTmr: dm, amm 

•^1=11 %r2R;, armMw, dr^, aryRd aOTWr, yf^iji, ddOTT 
- top, am^ Phwkui, -^ciRiv ^ i 

dm arqlw: dHi apR Tiwd d dw^ tot Phwi(>ji rjiM+ddln 

mdRotdr q^mr: amrdm imrm i d^Mp^OT ^aryf^ 
drmm, mdr tiM dd^. TSHf. ^ ^ qfOTTmiad ^ M? 
OTfmqr dddi ^ fOTmr 

arpt^dmi 

cUPd+l 
qqq m--i 
71^—qr 

1 . m w-mmr : 

TTimr m P^^M-mfqRi m q’mM ^ ^ 

yiRr^Pdch] ^8Tt tkR I ^ m qr^^ 

^5^#^, qmR qfr q^fddi, urfqOT cmM, mid 

?!8Tr dqm wM-mid mnitqt, ddd dn qd didt ^ 
tdrq ^ dr^d^, ddtqnqi di^if ^ fddq anyR, 

qwTqqrd i 

2 . m ^r«N-qTinfMi : 

qraR (Mrm ’dfcdr), qn^q mr ^rnmn, • ^qm 
^sq ■^qRTTW q^i TTidM, OT-OTn ^rdddi. aq^-^OTii 
^dOT^TT, OTTT ^FJfOTdt cTdq OT7[ ^rfestdi ^ ^^[Tdq^ 
m ^dq, qandr mn, mqd qfi ■wrmT qsqr 5qm«q, mrom 
qff q^gdrqf, mPiM a^g^, md ddtqmr y^Pd^ii, di^ 
feqTR, f'sKdd ^ Mm md d m triRot! m qd^ i 

3. m mdq-'SFx© ciH^fd qsq Tfm mwd : 

Tmqfd m? qsq ^ami : qrs^ mOTPr dt^ ^sqqm- 

qr^ mFiPd ^ wqm q^rr -^--^sqjTqT^^ ijT^ 

rnmid ^ mmdq q^, qi^M anq^ad td^ 
^ m I Tftq q?^^-qqnfcmf ^ q^m w 

4. q>T mmdq 

mMOTdiq m mdq Ttr^ qsqm^ d q^mm qsq qdtmm 
Mmri wd aqfW^d^ y^ifddf mm^dq 
;ltd^m7«!TT(d^^R^ql 4H)> ^ (d~ ^R^q | PHdlPe^ i), d^fdqr 
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^), TT^rmr^mT %i 

5fe«h?), «|7^ JJ'iirRl, <S|eh/^|^ (w^fcL'^l Hi'll^*^i), iW^RlMt, 
^3TRT5^ t^^knc) -^bhi i Rj^ i 

^«lciiR<i, dcT^f^f^), y^iild^ Ui^fd=hf 

31191 RmPdfl -jrarf^, TtTTTtt ( i^d l ^H I aqFfffw), 

i?r4Rir+^i dN^t^Ri^ii ^TRrotBTzj, ( 4)4 «n> i) 
<i4fici<n, y<iiifd4ii w^(ttf^rnt^T7T#™), 

Rldf^dl 

RiRi«b!44i w (?fr^ fR^), ^ ( ^^Pd^ i 

^idi^R+H). iTpfR 

(i*i|R''S^ ) I 

1. «^R> ciiRioin, wnf^Rv '=nRi^l ■5rsR4 

^?ii ?r?^dt3fl 

*iiRi<fO ; ^irnf^R "^r siti hici<j ^siPRtf 

^ tTqi 4mR^cl ijfq 'jfW, 1 ^ ^ ^ 

RlHfdRad ^ #5RT ^ ■^-- 

(i) ^ ^«?T ^ 

(ii) ^ (ttRRf); 

(iii) 9v5Td1 ■£[ 3Md«*RTT; 

(iv) inffi ^ ^ gKi MiRR*iRr^^ 

31^ ^«n ^RrwRi ^ ^im/ri«n 

(v) R(R(^91, ^*TT 3TR qi^nRi sfiT 

3121^1 y<;H =h<Hi rciRFT^-9TftR«lf?f«tO 
^ 3Rpf?T '^f^, qiRi«ft1 ^?n 

^(H«hl-3^R 1^^ l^’+i ^ xRiR4*^i, 

3R, RITT ^*TT f«R ^TSiTT, W 

^mTf^3F>/^^0 ■<3tTi^-4ffl--3^, Ripf ^ ?T?n afR^RTcO ; 'SR 
t 

'^. T^*T. ^rpRft 3RV) R^, 3nm^ 

1 ^, ^ ^ Rm ^8 ?T ttjt :5ft art (tR ■?7RIT(t '?R«?t) ^ 
’jRriTi 

sjil'sitdi'ift-'TO R ^sncfRr 3T?i^, R?T riRpti, tirtW 
^ 3RtIR’*lT, «IHlRloh Rl^in, RRRT 3T?f oqqt^l!, 

RRTI, RTR^RR) WW, Rf?, 31^ 7r«IT RlRRft ^rRfsFRf R 

rfmiRrti 

2 . -JJ^, ^ ^«n RR-f^^TRRi 3R^ : 

^ ^ ^ ^ 

^FTRT, TWRRrT Tim ' 


tR^ : ^R^rm, anr^ ^ ^hrr, wr--^ ^«n rr 
arwT, amf^ Tj^/^ ^ Rt^ ^«n 3R^, ^Rtrv, 
Rrirt, r^ afR ^irRt R^aR ^ 3 ^, rr •^rr^ 

^?ll 3TR :5qj!t TJ^ -R:(ainiT R ^ 9-;i4rH=h 

So4f ^ RsRRR atR RrRt, ^ RR sid^ ^ RT^ 

^ ^ ^«n 4.WlfUJ|, ^ 

^ ^ rRt^, 3r (Ht^^^H) afR Rt RsF, 

Rt. R. TRT. I 

RR-fqHI'31'1 

RR t^Hi'Ji'^1 ^ aT^tyiJ[«in^ yny "^RlT^ 3R=^ R 

RR RTt ^«n ^ ^ Rfw, ^ RRRRR 3RT? RrRR 

^ RRv R ^ RrTR^ RrTO, RRHFf R^RRfTR, 
I^HddH ^«n R^TRR? fTOR, Rt^ ^ ^ R^rRt. ^RRR 

<T«n T4<fRl rRT "sn RR fR^^TR^ 3R^ ^«n 

RRRt toR I RR wi ^«n Rt^, ‘‘jfR rr ^qi rr 
fR^lTR^ 31R^, mf^ ^ ^jRrjT, RTWfr RRrf, 

<sifl ^ 9i«(rf, RRT ■^*11 RTOI 

3. tiRrRRt Rm ^«n ^ fRfRt??TT: 

^«iT "RFRi, Rt^ ^ fR^g^ri, RiRR^rr^, ^trR=t ^«n 
3T^ f¥R^ Ti^rfRW ^ w^, Rmr ^«n Rr^ 

■qfRfiRRTt rhRisjii ^ ^ ^ 1 

3T^, t^^^P^TNt (TO, TfPro^T 3WTR, afjRR Ra77, R-wl■*<«!. 
aii^ rR, tirtr R«n Rttot ^ tot, ^RtRrRm ar^^r^, 
■TO RiRi’m ^ aiRRRRT 1 ■qR^HR Rm R r^ R«n ^ 
^jfro, ■^IT^ RR R«n Rl "9^ RT fTOR (TRT RrtRTR I TO 
R "^RtR^R RtfR RRT ■fRRR RRtRTRtR RRTR RR iRRlRRit 

fRRTR R«?T •RTR RlftfiRfRRT atR ' ^^ic^<uf]^^ Rt?JR ^ 

arqfRTR TJfTOR I 

^RR RRl RtR RNitRlRR: 

^89 ^gRR ^ RTTO aiRRRTin, M^fdRT RRl RfRpRRT, fTOTTR 
afR aiRi'i, "auR RtR ^sffR, [R^^jir, rr ■^8ii "^rr 
Rfroror toi^ "RtR RtR ^?ih, RRfR rR^, -sr^f^ 
RR RRl -^Rf ^RR ^RR ^ TORT, anjRf^ -q^t^, 
<4il45tiH, «t)1<3 (TRl Mpl^ti^d RRfRTR yfd(lR RRR RR! 

3IRRR, aTT^RftlRT aTTRR, RR aiT^Rf^ TETRTRR att^ ^ 

“■^R "RilT^” RRT “RT^ TRT^'’| TOR-dTR 37^ aT^hlR 

I 

■TO RR -2 
T3TJ5—Ri 

1. RR 3rRR RR 3RR 

RRl fRISm, ITtRl^, ■TRf 'TORT RR "Rf^, 'TOT 
RTO aiTRcfR, ■RTTO RR, r4rTR ^TO, RTO IRRRR, 
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^ tm 3^^, cdpuir^ch ^ 3l|T=ei|<H aT5W»I, 
3TTOT7 ^:~~(i) ^ (ii) 'gf^^TJof 

(iii) (iv) (v) frltftq 

^qr 3Tfq?THn i ^rrfq^ wrt ^ ; wrW qn 

3iqq i 

2 . qft q^F{ qPSHT 

qpsHT, gfqrqR ^qr srgqqq t?t«r ijq qt^ ^ 
37TqR, q^ iraiq^ qjj q^-q^?qtq ■fqqjq? qqr q^ q^ffq fqqrRT, 
qrpf ■3Tr%3R qqr q^Fl qtqqr, qqjfq ^rr^rq gfqq^, 
qqr ^ wqm, %qi^ qqr t q^cftq qJF^ 3TF^rqq, 
qq4 qqr^ qn qrfe 3 tt#3hi 

3. qq tqRqR-qi^ qqr gq-ir^ 

qm q^fcTqi-M qrr ^qw, ■^, ^qrl qqr aqqqq, ?q 
^qR, 7q? (^^) 3qq?H (qi^H) SH^TR, q?NH qtlw 
gf^, (qnq) qrfe gf^i yPdqqn qqr 
(■^)i ^qq qqqi, ^qq qqr iq? (q^) quM, 

^ qq 3Tr^Rq argqqq, qqq qqr 3?f^ ^ %q 
^1 

4. qqr qq ?qtfW 

qq 77^^-77^?pq ^ q^, HHpq^i qqj qjqf^ 

3TqR I qq I'qtf^ ^ fOT^ I qqq '^TTmft qqy fWq i 
7T?qi qqr ^ ^ wqpq, ftrsR, w^, 

qf^ ^^qqrc^ qqr tqqm i 

^-71 

1 . qq qrftfwf^ qqr gqrfq qqFrfq : 

qq qrfTf^qf^—% qqr ar^ w^r, qq yP<P^Pd-cfq, 
qq ^qgqiq 'qqrqqqr, qqpTfq ^^qqi, qrftf^q^r^ qqr 
■qrqt^qr^, qrqfqq^ qfqqqqr, qtqq' ■qqrq qqr qqr "^q, qfqqR 
qqnqTqi qffT Tqqr (tjst, qR qqq, qqqRTT qqr ^rrtqqr) t 
TO ■^f q^ ^ qqrR, qqiM ^ q^qn, 7t4fqq qqr 

qfW fqqrqq, qqFrfq qwqq qqr qqFffq-qrf^ 
( ^4 l Rq i q 3TRqto) ^ WR ^ qq qfrftqfiRq qJT 
qw, - 3 ^^ WT (qRtqR qR^) I gq# qq^qPd ^ TOfk 
qrgf^R M4Pd4i gfro, qqr gqiqt ■gqf^ qqr 
^ftqqtq qq^iM qn qftqq, nmy^Pd, qrqra, IqqTqr qqr 
ofHfMPd=h fq^iwr I 3fRq qqF?M ^ srm qqR^ sfk 
pt^q i cHd i qfr qqrf^ qjR qzq^ 3f^ qq^ TRprf^ i 

2 . qq wqq qqr qq^rtror 

qqnqRitq qqR/TiR qq qqq qtqiqrg- -Rff^pq qqr Pi^hk^i 
yfdPiqi 3ff7 Ph^i*^, qftq^ q^lqqr, ’feRq qqr tqqft, 
qq qRR (gq. zt. gq^. '^.) qf^ro ttr, tqrtwf 

iqRqq. g?q^ (qq), ■^. 3ffq^ qq^qpf, 


■^raq^fqRT RT7I sftr ■ci+i-si, qj^ 3^t7 qt^ q^-^y^ut, ^'Hiqq 
qqr ^rraqi q^ro, iq^rm qftm qit ■sqq^qqRT 
TTO, ^ ^TOpq ^ qq?i 

#7-3RT^cnq)7gT, TOlq qrf^ qqr qtg^ i f¥qq qq^ 
3Traqqr fqqfq, gq wtR, vqt^g^ fqgtq, gq, wfR, qqfqr 
qt^-lqqfq, gq ■smmI'i; tqqiq (qrft^R) qt^-lqqfq, gq "sq^tR i 
RR 1qf^ qq^q^fiq q>t qtfqR t^qfq qf^TR f^wi< 
%3RTg i qqqq qqr t3R, ^qtq ^ sfr^ ^ angpf 
qit q^ta ftqfq, qq^ yPdwiqq, qRR Rq?^ ^ TOtf^q, 
qqRTR qqr TTTORTg i 

qq^ ^ qqf^ TOI, qq^ ^ qqr ai^HUdig, 

(ftfqr) ^ q?qR wwm ftoR i 

3. qq 7T7^ ^qr qR ^ fq?R 

q^ qft qqr fq^qqqr qrarg (g^qrt), 

qftt-qqrit qqr 4lHiRqi, qig qq q^ q^ qqiq qqr 
"stI I q'li ^rfq 'gnif^oi, qq "^q^q, ^gq, 
ttq^qiq, -g^s^iqiqr qqrq qqr wqfqq^ qqr from 
Rm t 3ltR q^ qft TTTTO ^^--cjyqgui qqi i¥q, 37Rq 
^ fq#qq wtR, 3TTf^ qqr qqfqRrtq rto, y^/dq* 
aqqgraff ^ 'qR qqrq Rqidn i qq tm qqr q^ ^ gq: 
Ttqrq qit qq^q-^-^Rq^r^ (Co^) ^ fqRqq gl^i 
qqffq qqr tqqpqq wr (Trf^), qm rtrf qqr qqi qpq: 
RRqfi qr fqq^ qft f¥qR qRq qqrq, 

^rfqqrqR, qqrfqqTR f^rqm (^tf^), Rqq, qr^ wm (rt^ 
^'^fqq), ^HidO ^gdi^ qq q^ ^ Rqrq qr qqiq 
fqqR^i 


3T«fo?7q^—i^lPdq. feRT—RFR-RTV 

#7 gpf qq ^i^dH, qqr TOqt^ qRR t Iq^c^w 
qq qqr ^RRq gq ^qRR ypdqn (^) g qrWd. 
qTRR TRqqratr qq I^tot qqr q%qg, “M qqi 
g^qiRdi^ff ^ gfTO; rnqpHd qm qfi gfgqq i q^ qft 
^RigqRT #T gfRq^ qq grgifqq^-aqfzNr fq?cRq; qqf qft 
q^sff qqr ^qrsff qq ggqfqrq i 

^qR-~qq fqqq77 qq 1894-1952 q^T 1990 ^ 

TOtq qq qt^ i tp^ qq ^ 1 988, qq ggqq qq 
qq^, g^3tf qq gig wfR g^gq qq qtlw 
qqr gt, qR -^-fqiqq qqng; gqg qq gqg, 
a^Nrtfgqqqrg nUd^i; g^ro qgr giddicnq gRqctqi 
fq«fi'<1q)<'j| qqr gri^/i 7 ^ imgq qq 1 to, ^gqwRi; 
gigpq fg^, tor qq gfgf™, 192 ?. qq gm 
1980, qq^ Tgsgji jg^Tiro. 1972 afk qq^' ggiqq, 
gigftq stmt: g^ qq qrf^ g arggqtgt qq[ qfi qq 
gqtqq #7 


4 . qq 3T«1oHq^qT qqi 1qqR 


« ll 


•• •■ *1 « 


I 
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(i) ■^IWPI : 

^3?^ rm, 

\<+H'fibril, (Oifcll, hRmi“i, 1 

WH 731f^ ■*?«! Wltt^ ehC'^ I Hei^l'fln 

T^ flfrqrfM^, ^ t%R<OT, ^rtrfprWt, 

■q55hR, MWM 'q«hR T^i 31^ H6WHI<I 

(ii) l^m ♦ 

^3iTs^ 1^ ^ •jjd’jjT smrw i a^rm ^ i 
wnrn ’ja^T^ amr^i ’ja^i^f^ ^ 

I 311^ afk 3RI1 Ri^n 

^ -Hii*! i Ril^d ^41 Ph^, "31^ h44(wi 

3 T«m 1^3iB ^ ^jy4lM i ^rncr 

^iFi^ ''??f%rnF 1?;^ ■ 3 ^ 1 ^ ■sthstt—^ Ri^o 

■?i^ ■3WI '3TO art^ ^ 3 ?^ I ’i^f^i^FT ^ ^ 

ST^SI^TI ^ ^ (GIS) ^ afT^irtmi 

r^ivciofii Tft ^ (GPS) r 

(iii) ^<dHi^<=h : 

i^^5TTf^ HHfa^ MUR^ 'qg^, TT^m a;Tft^, 

<04<j< rsf ^«iT CRiPw^) WT wif ^ 

^ atcpf^ laRrsi't^ ^ ^ ■ssrafRi 
^- eHHcFi q I «r^, (4t^) 

T^ m 1^ t^Frm ^ 1 1 

PiF^crti^ T^ r^^ -qur ^ ^ i ^ 

qRd^ i 


(iv) ^sft^lTR 1^ : 

•gjjf^-'qR^ T^ TTjiT •ccjRt i ^^vj{)o||^iT 3?R ■q^-'silqKi I 
'3ft< ! ffy T "s^ Mf<<a^oi ^ ar^Fir l fqRi*^ 31^ ^ 4)'#^ 1 

3?;^ ItT '«ti^ 

3i«FrT 41 «h i vh ^ 3T^sr%Tt 

$(d^w l ^HlHl^fe^l, ^§citqicl, 


^ I rvMird=F yipuidifl 1 4sqini wqRi-^ 

3flT ■q^t 

(v) ^RTR^ ^ : 

•?<Tft^ ^ wfr^ : 3T^ ^ 

epM-wR**) a|R ^H«t) «iR«t) <T«TT 3 i44^«i I q^q ^ 
^ pcld^ui TJjq I yiP'i'^iin, q-t^Pn'^R 

afR anRJq? "q^ ^ ^ ^ ■^?q4N^ ^ '^qRq? 

t^mqi 2 (T 7 q qn 1 ^ 5 ^ ^qr ^n^R-shP^^qq I 

d^Pmqq’i^ , qRfqq/?i?^1^, arRrjqq/aic^ 

^1 ’jq^FTd ^ qRcftq 3MH^i^q ^ 

Tmr 3 Trr 5 rq PA^ll'+^dlMT ^ Simq 1 W ^ fqqc{pqq> 
• 31^1 feHIdq ^ 

(vi) ■31^’ifq^B tsftfqqft ’^ran : 

■3!^ ^ afR "ai^ ^ aq^qf^iq^t ci'llwi 1 "aid 
■qfq I IRqr l mVRtl, ijKMHdl, s^otdlPd'a qiciqjqi, Hiv!*qni 
■R^qq ^u i itf) , "aid^ ^ ^qfaRnnJT 1 "Rt "aid^ f^p^iqqr 1 
Rfq^i^ Tqrqq fR^n \ c^^warc^ arq^^ 1 q^nl ^ "sraK 1 ainqi^ 

aq^iRqfq I ^^Rrard ^ ar^ I ^f|q^ 

^ tjR 313^11 ^ "ai^ qqarr I fteft ^ ^aftfqqR TjTJiqR I 

•qfq, qqr ^ ^ ^^^liP'iqj arRq’q 1 l^iqW h^i4 ^ 

R Rell ^-'3^ yRi(4>qi 1 \w<acnH-'=t>K'fl, Rq)-*qq 

^qqRri Mwhi^Ii 

q3i-2 




(i) TifqaT fq^iti : 

tsFW ^ ■qg^ ^ ■qqRifq \ ai(i4*^^ Pq>^^i4tq 

afqR I RtiWd yqRlfcl "Rt pKp'PHd q><^ ^ "f^ 3ifiq^ ariRl 

■qq qqqRT 1 1 xrq^ A flF^qd IR^nq ^ q^ i 

ReT fq^ifWq^ 

Bfqaif ^ yc^i i p^ i q t Tjwt I <sirH41 R qgq^qi, IqciR q^, 
Igarqctcfq/aiTqqafq, qndq qR qqftRq 1 

qq R<r<H i ^q 7 qqfqrpq 1 aiF^ qR qqqmR "M ^ 
ijifHd I qqqfRs, qq^^ ■qcqq?^ qR tdif^ ^ ^ 

TiRfSTt 

(ii) aTpRq qqr qqqmR RelfR^H : 

Rnn qn acMi^ q qR fsfr?e^i Rq^T?q-q;qT«rfT 2 , 

:gT^- ^ | UH | ^ - l(HTa| f ? g qR ^aiTO^-ql cti^c-P«Ri q)l 
-sggqiq qq ^THeB I Hf^T 1R^ IR^ f^Rq^ q^ 

aqr^ Reit ^ q^q qR Rt^ 

iT!fqi?3, ^3 (tri? 3, aTcqR#Tq> qR' ai^q^nRiW; 

R5RRRq?3qR ^RRr #wRqi qR q^tRfR^i 


^ - ^^ttbr/20O3 
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^ ^j ^ 7?^ 13n^ 

(^) fm I yi^Rficti T^ ^ipT?f ^ i ^ ^ 

^ ^ 3TF^| ^ ^ n3^ (^=Tra3) 

^rripT ^ siFJM ^^n?iicRn[| 
I ^■^‘ifflch ^rrarftw I (Twid^ui T^ 0Hi^<d<4){v|^ 
«iK?T ^ tl^dl?^ ^-*nn (^ 31^) ! 

(iii) a;?^?; : 

: Pi*iJ«f ^ yft4ii|i, y^'MiH a^l^ f^r^fN^PT! 
f^^yui Mi|fc«U| \ 3T^^ 3jf^ 

^3^ ^! -jt^i ^rPfsi ^ 

■ 3 ^ ■*r(5(^ I w ^ a?5i^ i(n>fN I 

(iv) anf% I 

^ T^n, arq^ ^ ajfl^ 1 

3T^ ^ ^j(l<+{Uf I ^ ^pqfnf ^ ^jf^| 

Wf)M«t)<«i ^ f^Rm I aRT^ ^ TO (1^11^) ^ 

I «^i5^P7f^ “3^ T^ ^! a r ^fHPi^iH ?f?r^, 

^n^i, "^R^, ^Pi^iM aft^ a?tft*PT 

aMfe ^ ^TR^ft^T ^ 3f^, 

TO T^ ^ 73l^ TO I 

TOar TTOm ^ •RW T^ an^lPifli 1 TO^ 

3 ^ ■^3^ f^i 

(v) WB 3pr?FT: 

^•^faqrTO— 3TO^, 

yfd'q^ii q«h'fl«h I at^<<ft Pt-qq obf aif’^d^ I aF^h^Tfgn ia^^ ^ 
t^f^Mi-^-q«t> aRRS(>j '3?IWlPi«») ^Pi'Ji'^TT^^t'TOrsf^fRi^i 
¥'i'»i1oh <UI T^ aiTOj 3RTm I 

(vi) 3r^^TO^?H^8TT'qqf^Rjft7r^f^ 

^ ^ 3RR^ ^ 7r«?T ^ TOR} 

3«zft ^ 71811 TOR 7T?^^f ^ 1TO>T I ai^ TO^ 

^M?r TTr^ I f»wi '{WWpf^) ^ 7R^ I wTOt 't 

TOT, Mturp tm I TO^f^rro aft^ irnif^ 

■^TOWt lIT^fTr^ ^^R3cH, TTd^ aPR^, 

'^ICII^uflM t^Hj«tJ<niH 71811 t ^^d<4j<UI I ^16^4)^’! 

^^y^l oKup^ ^m, ^ TO, aMte cT8n 
aTOiR fTOrr, ^ 3PiRi, aiTOR ^ aft^ 
^^t^riH ^ 33^TO 31^, Tl^! ^TOrjI 
^gr^-'TO l^iTO TO! I 


■nfw 

(3R5TR5I—I) 

73^-^ 

tf<a«») •fl'siMnnn 

TO?1 tPgeft anftilRR 1^ ^ TRf^ anvR, 

I ^rHdRi4)il 4ir<VI ! aTP53jr TO-tfiRR=T 

TO, arfTOPJRP RH aif^^rfripF tfeRl TOtlPl 

^ ^i«i<5, TOt^ d3«t>{«i, 3PT(ff, ^tTOtt 

7 ^ ^TRTOT, TOtT ^ d^+^ui, ^ TON^MTf^, 
^RT^, ^WPtn, i^n?)«fj, ^ 'a^ 

arf^ajftiich RHi ^^^]^ 

^ H^^TRJi, TO«T^ fg^nift wmr 1 

«h(rt'1 •; 

TOf^RT ^nsmt Tort tort, aroj^rTOTT, toto 
TO, ^ TO ^ ^ TO, aTOfftiT 
a(lf^TO;3TOTOffl^f|^ ^TO5T:TORT,aiTOTTOn, ariftRT 
3TO)^, ■af^^T^arf^TO, ^^FtfTOi 

frfHri BTOTcff ^ Tot ■qftroi, arftf^ toripi, arro 

(FrtTOa ^ ^JITR) TOTO TO 71811 TTpiT toh I ^ ^ 
f^ TOTO (Tort '^RTORT 31ITO3T) 3^ T^ aiRlTR, 

“TJ^TR—I 

Tfr R8n Tft^ fTOart -ff TOf^ 71811 f^r^roi ^ (T8 it TfH 
^aft ff fITO ^flfz RidTOT, ITOl ^ d3<4><» l , TOT 
tTO,^fTO7TTO^3Tf ^TO^ci^tm^, TOiei, TOsp, 
Tfi^ Tot, ■^tot^, TO^Tid, ^ 71811 ifr arfTrRTORi 

■a^’^cRuf I 

igu^ —73 


aroi^ ■rTOtt# ^ TRi?^, •^frfz ^ to 3I8w tish 
3T«R TO ^ ■rTOroi, TOITOPT 3^1 'JRR 3?ffe ^ 3181^ 

tetTOr^, ^TO^^BTOrnJifTOsi ^^t^tti (arg^) 
3TOr "aTOT ^ trO «♦><«!, 3^ toh fgfnr 
TOTOT,'ain^^, aiTTOTTOft^TTORWI^3'TO^^[lftg 
Tjijf^gjTfSiTOi'STg^gr^TO'^t 
Tnrof ^ 1TO»i gft fro I 

TOlft, 71811^ "TO^Jt: 

TOTO ^ ^?rfe Rg TOdg, TO, tot arTOTO, 
TORT TO, TO^, TOttg, TO, TO 3g TO, TO g>T'R7^, 
anTO TO ^ arTOa TO, ^rt 7 ^ ■prgg, TO ^ argTO 

^TO> ^Rq^I ^oHHii^TO, TOdg^ a i' ^dd mRi \ <4iTO4ii^ 


TOR^ argroTOgRiir; 
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7/2004 18, 1925) 


t^TTI—^TOl) 

' ’ ’ - * ' ^ ■• '• • ■ 

^ ^ ft«lRra ^tiKU| a tifi-m i 

^ ^ ftrent, ■ « i m< i tt|i/ ' ti.^<KH ^ #t ^iTOit ^ 

TO ^ 1^ ^ tem ^ TO ^ 

w=qiTOi/?F3#!, I<t# m M%{% t;r T^gr ^ TR 
TTJfr^ g»T 

T«nf^, aTOg^, -^WtgrT^ I 

3Tf^ 133 ^ WT 

gn smm, <f uror, w^, %BigrR ^ 

Pi«(^li«+i <f4H«h1 ®lt4^3fl I ^■«5eia< g>tfe 31*l<+)rl'4, 
TORg> Tj^ -Rf^ 4i41g><m I 

gn : 

sngrm ^ 33), 3g»w tta^r 

^ Tft3^ TOH«I) I 

TO 33—2 
■ms—iR 

^wnf^ : 

W> ■ 33 ^, TO3FT 33 gft W4) i r<d l, ^313 

«*is5 *tci jie34)lRrtl ^ 3^, l^333'R»^, I 

TOT33 ^Isfl fi^MNcfl 3tg, alflirO^ i]«Hy3T3 33 

^3?ftfTO3n?T(^) ^^fTOT,3ftf33^1 

3R3f^ "3^13333,3)133 3ft33,3!l33 

33ft3ft33 ^ 3)133 ^ ^ 3H^ 31 ^^133) 13333, 

313353 ^ 3R3^ ^3^ teT31 3)3rf1 33 

■3T3?3 T^ 33r WT ^3333, W 3^ ^3333 3531^ ^ ^ 

3*1 itro^RRfTO, 3R3'3313)3T, 3R3te'33T^?r 3^3)1 
IrM (3I3TT3T1) 33 1TO3 33T ^ 5r rd«f 3 3rf3TOl 
(3133311) I 3TO1 ^ 3T^gj3l 331 ^rW ^ 1^ 

331WT3lf3TO,3r3c3, 31'fc<^eHl33l33 3 3l 3)dHl3d l I3f3^ 
31^ 3)31'^ ^ 3133)3T3, 33^13) aT33r^ ^ 353 "*1 3lt3?f3, 
3R3^ 3)3R 3^, 3f^VJ ^3 3lfcW, 3^ 33ITOI 

3l*33 ; 

353T3, 353T3, 3)P?f1 33 3^, 33 

33TTO 313 M, M, eitTi M, I3 f33d l l^ 3^ 

313^ TO, 35^ 33I353R13^3)33 3^1^33,11^^35 WrR31 

tfe3) TO33 ; 

jfTiWHH anvrfl'^cT, 3fHIPft ^4iMd 6d ^ ?^33 
331, 3lTOft W? 33T 3^ 3)1 T^)3T I 1^ I 31^333 33T 
^1333 mmi I ft?fe3T ^ ^H¥i \ i \ 


73^—^ 

3iiR'ief) 3iq«t)« ''H413><>4 : * 

#Tl^3F3llTl3^33T^, 3n1^3T3TOTTO>T3^^T3^, 

(lx/P=dy/q=dz/r; ^ 33 3^, eT3TOrt3 

3133)^1 ^3)<'J|, TOT 3)rf3^ 31 t 1^ 3133)31 ^TO)T3, 
3ll3d^ 1^ 3cT, 3^ 3f1 "3lffe1^, 1TO *plT3?f 

^ ■ggg 1M*r ^f?rf3 ^3Tii^ 3T3TO ^131^^3,3ff^ 

^ 3l4l3)<Uf, 3T3 ^3)<»l, 3 TOW TOf im I 

■TOiTO 1TO33f ■Q[3 3)0^ 3)3T^ : 

ti<2Hi?Hct) l3rf^ : ^33NH URTT^"3^^ ■sU'jIMW3 33T 
3T^1TO 33 3^, fM^Mlf^Pd 3TO1) 33T 

r^r^gf 1313)41)3 rH<l3)<«l 33T3I35TT--3TO (-JT^) 
^n35R'teT^3TT3Tff 1^33T:rt1^‘R*1l3)T^ ^ 
13333^3^ l'=^33 (3T3 33TTO) 33T3njR3ft 3T3%3 
1^ I '4i<s4[rH3) 41HI3)cH : ^TTO3 ^ 1^ 1TO, ^Hd41 
IWT, tTTSTO ^3TO3 ^ I 

irraTFr 3T33 )cT ^»ft3)T«ff 33 TrSTrro 3 ^ ; 3TT33R 33T 
TO3i«j-1^rf^ I 

35*1^ 3nTOT3 (ylillHd) : 3)U^e(1 "Sf 3T3)f 33 #333, 
1^, 3Tf;^33r'3^, l5333Rl3^, a(T3)l3^3l^TO33T33l 
#33 #l3)3rt ITOr #l3rq7R AND, OR, XOR, NOT R3 
1TOT33 ^[#3 #3)R3) i 3T^ 3TT3 r1 33T ^1133311310 3^1^ I 
WT^ 3^ # 331TORT3 3^ # WTO I 

3TM%3 ^jyif3f1, M533 331 3I ^f33> , Ig 3fi^4d ! 

dlWl33) 331 ^ 'iyilchl 3313W1I 

#W335 r3Vc^N«l TTTOT3T1 -5^ 3cT -5^ 1#tT RcT3l1t?3 
33I3#l33l 

#®33T3r I^TO^ # #t TO 3Teft TOFn3Tt #3^1 TOfW 
TO TO13) # ^mro 3531^ (3>JIHH) 33 f 33)m I 

3TTO)t R3 3T3T TOgfl: 

TOTO ^iTO. 331 % g^dldlMl^ M^Pd^ l I 

#1 3 33^ TOJ3T 3313TTO ^ WHl3)<W|, tl3TO ^ TO3R^, 
31^-3TT^ 31 TOialt # ^ ITOf 30 TO I 

TO?3TITOTO, 37?qH33T3^TOTOcR33TOTnTOR3, 
3313 #3nt 3)3 ^ 33, 1333 3313, TOrIr 33131^: 

TO, 3^331 3T1TO, 31TOTO, TO3 3lRTOT3r^3R33T3 ' 

31TOF31 3ft 1^, WT 3^ ^ TO ^TOt T2I31 T I TO T ^ I I 
RtITO ^#11330 
3?3-33—1 

1. *1 all'll 3)1 ; 

^T33TO 3t1TO3r 351 ^-3l335t 3^1^ 3l^ p3 ! ^c^N < J{ 1 
Tot331 Ito3tTO) TO31(H3) 3^, srfTOTO) (TO#) 1^ 
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W\ ?gTT ^ 1 •qr^ 

(Hi ^ (TT^ 7T«1T fg 

^ shlfcTcB 'Sfk 9pf^ ^ 7^: PH'^ I 

^«1T 1 tfcl'lP^r^ I 

2 . 

^ fw3Ti -ff yf^<r( 3fk "5^ 5ri^T^ %t 

WTT^ TRtf?T^ H^*T^f?mnTt 

(Anisotropic) yRi«tcri-H<^rci (Uiilexial) 

(TnfPT yfcifi'ic'i, ■3TT^jyf ’<4^1 3lft^, M=fiH 

ifn: ^Hi ^ yfd«id, Hot, ^ 

■^, fen Trfrf^, ^ 

'm, 'SH fq^icrfril I 

3. -HitfOTt : 

^ ^«jf ^ ^ OTTpnnt, w«i, 

P^^ddH wi? "^f #( fgaHft ^ 3T1^, WOT 

tsftfOTi ^5qf ^ afk ^ 

krfip^c^ , ijf%^ 3H: <h4iPj1ci Hf^ wtf ^ wtft 

r*« f _ 

4. TW^ : 

^ ^ pc(v<^M% ^ ^ 3iHn7-aing hvOhh 

■g^^OT ■*r^tTT ^ 3Trl^ fMt^ I 3^ ?NtdT 

'CR. ■^it, '?Tt ^ '?Tt l '3TTgH^ H^fliH M^Rf*li-l? 3?T, flft t^ 
^ I x^mrr ^ «3T3 sHH i trvW ^ 

H5!(^ t|u| I •g^ ^ Hip'M’Ji I Hn, sftyfft 3?|< I 

f^, yHi^d 7\^ ^ I 

5. : 


^rqi^, ' lPd'*1BOTZT, ^<Mmi«ti1 

pfcty^ ?^, linfHT ^ aH ^ It T?T Hwr 

^tHrqr: w ^ Hoti—T i; ^ ^ atr 

3ira5?ii^<n "^irjRT, 4jdi^ afrter^, w^, ^ 
■qm, 3pmi^^-'j«M-di aH H^rsm, ^iRw<4)t«i ‘j^iq-ai 

fl'Hi^ii aT^^tVTT: ytiil*n-«i'T>H aH 

Hf^,I 
I'jOPH'^'O : dFRT/H<^ Ri!|<^«i, 

n«t'fl'=h I hR^I'^imi I 


6. aiHebcl'l '. 

aifHSRte ( +X^) WIHI^ ^fHp 

OTarf-i^, III, dt^F 1-2-3, atHd^ aH 

(TftTim) I 


■jnR^—2 


1. : 

■i^ OTNOT, ^rtfWT OTf^lTW, aid«^, a^^t^nT^TcTT ^ ^ 
^ T3[?T I 

2. anf. 4. P^, 7T«1T ^ : 

^rci*i y'»yiqd’i, (T^jt ■hmIs’I y^’^qci’i 5'^'t 

cmrfs-T^taR, qfH^, a(WdfH+ A^ii K^dd i 

an^. '^. arr^. 'td^ ^ 3T3 ttt, "qr?!. aii^. ian '^f 
i^4'Mi=idH arH^ihVn, iff. air^. ^1dd-at4W>VH,t^'^ 
aiT^7T81Tlit^ ^l^f^PT 

(Tmf^R 3T^:^^, arH^H TT^IT PH^HUI I ^tlfH f^ 
HarJi ^ aH^ TTm ^, OT TTm aifMfsRT ^ TI^; 
tiv^ %! f4vc^q» i a^^in '^dtO ‘RF 

■OTTTI 

3. "SJ^-aHTW, yVlRn 1T*1T qnn^jq^dd : 

TTm HwiRd It ■ 3 ;^ aicRtJi, 

;i»itf<d TTgff^iH^^'Si^atOT, 3;^-fdfHHpii4, Pq«Rn 
7T«IT iH 15^ ^5OTT aH^Jf ^ ijd Py^H, ■Rm, WT 

aH ^ WT ^ 'snstn HRm, fq^^'i«i i 'snsRi 
P, MVlfdd Tim tH, iHRni, c||p«td (T«tT 3IltK ^Rt>qi 
HOTI l lRlto ^®ti ^ ^ 7T«tT ■3TO yVittB ^ 7T«tT 
■g^ ai^q^, arr^m HH, ^^cJcTl ijd^JHr, ^ nR'^ciq, 
iff! MVft'tn I 

4. <3f iH .tr^ : 

aiPqi^Hdl , li%n 1T«IT Idrf ^HtdiK (T«1T -HH^P^iqi 

31^, 

llTSfRTTTmaTHBFr^, <i4? HVlfd l^ntpft an^^ 

iftep I MH 7T*n «tN, -sTd, 

anwiHrft arMi7T«tT 

wi m ■?Tf^ ^ an^H^ (i<>q>i4 

«fHdl, >l<4Id tT*lT ^<it^ ^ "f ^ "d^ aid "^ftdd cH, 

■ 3 ;^ IT^dd, 1^ d«tT WP ■3nsRT Hf^ ?lHd 

Mitdr3T3OT,f^'3dTldddnailHdr 

H4dd I 

4flPd«t)1 

•OT-d^—1 

<gUs-^ 


1. ddrfttdft ■^TiHdft 

(^) q)*i| mRi^O 

d8d 3HlTOdT dm 

diTlfC^ I IJo^lHtdTTd I Tdl’t^ 3f^Hfd I ■’tdtHPld ?llPdl^, 


W] I—1] 
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^2iT ^ I ^*iT 

(^) ^rnr PiohH 

^ "SRltH, f^?Vli<4i tT^lT 3TI^, 

■ftrSTcT ^ dni'Ji tlHl«h<.“i I 

(■q) ^ Pis Jird<+1 

3TFr^ TTTfW, "5^ I ^ ^ 

^ ^ ^TJfNJTw I ^ ^ ^ "5^ “nf^, 

■wrft ('sn^tT'?^) I 

2, WTC 3TT^^RFft, ^ ^ I 

(^) faiftne 

ITTtn 3fiT "3^^^ I ^Tltw W<n3>I 

^ m ^ 3^5jr'frn i fH'FVwfl ^ 

^TFTPft 3n^ ■^if^ ^Ml«F<4n ^ w i 

(^)7R?r 

3nq?f -nf^, 3mf^ '^f^, y«?lf^ ^ 

I'^f TR^t I "FT^ OT ^WT 

^ I ^ Wth ^T^IT 3^7^ I 

(Tf) ■*3«7TftRft^ "Sran^ f^[?H 

''fR^ ^ tejtf ^ WR^T lT«n 37n^ ^ fW7, 

3rarRT f^RIB ^ 3n^ (T^f^) “'7^, ^ PiF7*< 

<RT, #Ff ^ yuilcf), W *Tl(rft^ 1 

3 . ^fn«^1 y«hRI 

(^) oMr<1*<u| 

•jRiRr '5FT oMRi*<«i-'*m ^ !rtPT, P^xthI ^ 

oMRl«b<u|, oijRit+jiuiHl'fl, 1^rf^ pFiui^'il 

T^-fc 6^rdch<u i H i^ I ^gn ^ 3 ;?^^ 1 

( 73 ) t^RRhr 

TRpnfTTR fq<=l<p7-‘<«ticl \<3I (R<n<i), fii^OI f®S^, 

aFTcn-i^'Ji^ri (^cirfH-37^ 3fn^^ rr^n^ "^i 

^*7Wc f t (ftWT) ^ 

fii^'cTm^rra^^i 

(7T) ^cflih<U| 3TT^f^ 'SRim f^5fB 

4r<m’i ^«7T3#7?PT 

1s3ir73i^, y<*in!i<*1 ^frocT 

-m H<«(<r<r<7«F ^3Tt if F7^ 


'q^ qR^qm t3?tri ^ ^ (W^), '^- 371 ?^ wr ^ 3 |r 
73‘5Dfi^i^^qT'^t%*FT-RP7H^F^I^F^37^FRT^ 

-PjTTRtsF <7277 ^ %FJT^ ^ qF?r^ 1 

<ftR FT^ "^tr^RT I 

735TI 

4. f^T^ ^H'+c^ 

C ^ ) %<n^ ^ 

■RsTT:"^ if ■'^17^ TPfRR^ ^W[ 3T537%[I 

3TT^ fH ' ^ 'FT ^ 3Tf^ 1 r'>7^ ^ 17FR I 
TT^ ^^RTT ST^irqPT I^ ^ ^ 

TR «RT 3TPJot I M71^^, I qR^')HI-FR F^IFTT ^ 

?R-T^ FRR ^ ^87T ■qRl%7T 1 

T^FRRifTR^ I BSTf 

1§R7l 

(73) «IR7 

t3R7^ Rrr "q;^ 37^77^ I Rm ^ 

Rm, RpTF, ^ RpTF ! 37^ 1377^IR(ft 

»RF (37. «rT.) TTftqF F FT«7 ^ FT«7 (377^ '^. W-) 
FR i 37K., ■^. 3777., "0;^ iR. 3777. Ff^TF-^T^ftF^ 7^ 
FF7FT7 375^7^ I FTTTFT i FfTFTRTF (^PFWf7) fFOT I 

5. If^ ■^’FF^Rt^R'Q|F'^^ f®RF'f3ff%7F 
(Fi) R7^^ ^Wehlq Ri^l^ 

fFTFTq^T F7777^'^3f7T^Fj7FT#777Fl1^^ I 

^FTfR^ 37^ I fR??! ^ 37i^ fFFF 137F7^ Rt^FTTH, 7^ 

F^TTF WRI ^ 37f^, R^fRr FFNtTF Fi7 

F^37F7F I FF^f^FT FTfR^ R OT FRteF I 

FTtR^ ^ FfTTTtFT F7 FTTFcRt 7T«17 37WRt I "^FR FFFI 
37FTF7^ 7TF 377TFF f^TFF 137FfKF I 

( 73) Rtf^TTF 

c^^pMj | ch | t^fa<u| T^TRicfT tFfFTTFRm-7^7jRT-cj7dJlHH RtFF, 

IFTFTFF RtFF FF7t^-^FRF RtFF I ^RTFT ??3777PT, ^RTFT 
qnlFi FFF, qHi«=h FTFFR ■'RTF7 'SJFt I 

6. (TI^F^ftRstfRf iftRrFff 

(F))'SWTRtfR 

FRTFf^ FFRTFF, F7FPF FF7 3737R7?7PF 3737F F=^ I FF(TNt, 
FH ~ < R, FF377F7R 37F7F FF7 7^^ HPiF^Rf I aR^ 7^ 

■^p57R Rt^ 377F7»77 Rm TTF TTTTTFRTFF fFFF J FTTTTf^ Rf 

•^aTcRFI^ f^l7^*^7FWF7RFJ7F,F77iFF7f7F7iF?l3iirw^^ ^ 
^ RffRR FtrSTFTF Rr 1<F, nRq^i fRfRF, FFfFFRH, 
FtfTFR TSRF I 'Sm fR Rlfvit-d cibH! Fi7 371^WJ|H, tFTF 

IfbRt I RfTTRrF;F 37^5FffF I F^RttRt «kiiRi 37FFFtFTTF 
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f^niT 1—13^ 1 


/ \ ^ 'A. ^ r\ 

(^) 41lll2«<+»W 'Hllf|«*0 

w 3THTT ^ I "^-aintwi^w 1 ain^ ■niff 

■nr ’3'*iiMRi'=h o^q^K I ■?ftiTT, ^ tt^ "^fie^TR ^ 

"^f WIT I gim ^ Tf 5iT irfH, ^WT 

UniT ! n'<=fiHI<H=b ^ aicf^^RtTfr I 

'51^''?^—2 

7fn3--n 

1. 3SfT^^qrf^-I; 

^1 <\v \^CIOII ^fe*K y4)=hl«|T^^ MrMIVIIHH 13Tf¥?^%5jtT I 

(^^)] 'iRfHd ^ tter aqr^ 1 

w3mRtlfw^WRf^T^^‘?rwri3Tcm^ 

■^f'sft^aioff^ HR<*en 

(n) 3^7^nf^-n: 

rqpqHlMqiwcfn^, awn3if'nT'5R(5r, «ii53ftnT'533^^35R 

I qiVBq I I ar^'W^ 

'^ladl -cis+i^ arczj^^TppiTf I 

(^) WTT^'fffil^: 

nffn, ^^anir, nin^ ^ I 

(T^.-'q^.) ■gnr^T^ (^.-^,) ■gnr^Ti 

■WTT^ar^^'nT^'+dHl 

TT^ar^nimi 

3 . arrf^^fffWt; 

ar^ ^ '^;oHt, nW^ tt^ m 

fOT^T! "W TTWT^^ ailNch I ^m|< {[i^^ 

Pm^ 1T^ wtt^ anftJcf^^^i^^r^ 

aw‘nri?^ I'5lf3^tf^<T I 

T^iT, aiK. (T^. T^iT. aiK.) -^ 9mli|eb fTOtT ar^R^tn I ^ 
^Pi nf oqiiSMi T?^ 

73^-73 

4. : 

nf^T^^jnn^rf arfopK, ■5i«R Ti^, •wr, 

^*q«tOq afT^'jf i inf^-an^^Tf^^ ti^Ri ai^y^iVl t 

mm ! ^ awn, an^ ai^^ 

^t nf»T^ w "nT “^WT f^4id I w ^ ■51^ 

f^>3TR! ■3>T ^ "iteT--•?IW3T ^ffilTtt I ^ ^ ■tf 


■^Tirm "3^ ■3 ctW IWT ^ aiTrrftn I 

1^503 ^ ■RFlfiTn wn i 3Tf«ltoT "3^ ( 3^) 

Hlf^3>l3 waft if 6,4 inf ^«4>l3 Pm I 

5. ■3n»i ^lf^I3ff T^-^awn^fffiT^: 

(n) 3n»I^lt^: 

3nff nr ^iff3TT^ T^^533ft aRf^^itori "fwi 
1?rtn 3)t 33T3f ^fwi I ^ TT3 3W ar^fp?? ^ ^ 
WJ2T, ■ 3 ^ ^ T^3>f3RW 3)t RmPHcb «>3Ps4I I ^ I 

.<19) ■^awn.’ifff^ : , -, » 

■3^ Psh^ei ^WllBT#3>T’3^fH^H—wn 
^ ai43ld3) t a#wn3T ^ arw, HI^H< 1?3T3, 
^^argsRpr 1 tffWT airdTjH3>d i ^ y i 3fH3^d i <^\m 1 

6 . ^^q^iPiqil : 

"q;^ qi^ ar^^TPm -p-n-p ('3f-''^3-''ft) "O;^ -n-p-n 
(T^3-'^-T^3) l3T3^t3ni3tltel^P*31^H«*3l3^ FET 

(T^n^) JFET MOSFEK^afn^T^n^^)! 

^«t)1q drHH'+i, H|4 h PI3H, cT3fSRT^3’?WF 

wit I Tm d3f 3fm, 'a^H yfdi)3l ( 3fif^), ' 4 i < 

1^3 aT3jf3‘inpi3r I 

yifei3«1 

n?3-'q3—1 

yip33)c1l : 

3jfcI3^ TT3'3H3nt--3013331 aft^-yif^q^ 

3W ^ ■RT^f^gn "^T, 31^fW3) '3)1 ^ 3W,aTO33 

331 ^ 3inK ^ 3nf333T j^otlHH 'W3, 3nf333T 

33?3 neR, 3r^r^3> '3^, ■3913 aff^ ^Pd33 

■333137! afk 9I^P^35 ^ 3)t 3WW ■f3d:ldl, n~ ^P^3> ^ 3ft 

3n3TqiT 33T 3TT^ ^Pd43 y'rMIVII, 3ft ^73^ 33 , 

'^'^, 3nf93)dl ^^!. 313 WR ■^f, 33TR333^343 f^'i! a7fTO3 
a'i'hl Hl'l'^-S 33T 3TTFTft3i’ 3733 ; 4)).ci“idl 31^1333, '%3t^r3 
33T ^-#1^3!! ^ ^5fpT f333, ■#1^37! ^ "WT 

fW 33T 3f!FiTl3!tR ^ 31^, 31^, R lfq^^d l 

"3331 nR3, 3Tf^^ffT937 3W, yPddlHd 31^, 33 

7F9TWI, ^T3f^ a7f|;3t3dl aftl "^IW 3ft 31^, ^ 33 
■33^ 371^ ^ Pcri^H®l4 33T iPh ^ 3!<19 7E7t3T 31^, 

■3T3n ^T?I3 3 apw 3nf33)dl 3Z3, 3333 3T7F7ft3T ^3 33T 
^ft3P3 ^, MRfHd HI3>13 ^TIRT ^ ^7T3P3 3*f I 

'?7tfwft3 argqfn : 

■33^1, 373f33cTcn, ^SiTcIT, 93f3RT, '^HdH 93f3RT, ^JofOT, 
■^7^1337 "JUR ^S3 31^, ^ 33 ■373T3t3ft ^TiJ^ 3 

UWf, 3777731 ^TOPW (■^.^.'^.■^J.) a7T3W, 

Tr3-«^q)^ci R^, ^^TTW33f-3ir3R^7?iJ^ 

^ 1^ 33iR-'33 3777fiT33, ^HdH 3R773I yR«<^ 3TT3TR3r 33T 
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sTOT-TO arofror ^ TOftapN ^ 
amfro, v^Rpf ^ ^rft^rs, an^ WJ 
anwr, arfVro*? ^fnfar*f ct«ii 

ainR^if^d >^HdH «hi^^4, arto^ to a rr ^fiVr^l ^ 

^^RTT (WT 4?"^ ^i’lf Vk''ii, 4'^ 

ai|ehc1+1 

^ arn^f^^ S'0^«i, "aiTftRr tor, T^'T.'^t. ■'tftssR, 

(4^41 yARiibi, yO^«i, 4H(Ridi ar^w 

Rl'aI'4H yARl«hl, ^ a^nOiHd 

^ ^PTTpTJn aijHId 

afR 5ti«t> ^5n «»)i^-«i4 ^4'ai't-^'=i^i mO^wi 

^ ^ TO ^ it4%. 'TOTO 

^«ir«fflH ^ a n fi m n<^ i ^d i i 

^4'IjH ^ 1^ +trHVi10«i( ^ lO^U! aftr toRt, 
1^ hO^^“I ?^«bl mO^^I a^ 

4*fRl,<4)')r*l>fl(l«l-l^<Ht«l ^ Tifr-'SlRR4 ''Tm 
r«id«b1<=iwH-'^-1|H^ ^ ^nf^TOT 

^TTO ^ WrniT TITOPTOI 

'TO'5’ “fit T^.'^t.aTR.'^. ^ 

TOR, «H(r® <»n ^4«Ri«t)i, aj^sFfilcp 3TTTORI 

tte> ai^RiRj afti^^ R<!;c^e<u|: 

^R?f, ^ ^ f^nsRT afk iito 

TO-TOfN) ftrSRT, TORT 

aii4)d«ti^?a^ yR^-fidl, T^3Ft?i; flJTO^ <!T^ffelid arfw^ 
«i4 f4^i*n ‘’TT 'ai[««Rti ^4^dl m(1^wi aitiirci air«i>ci«tj, 
TO?TO TO?T^, ^IsFt^ ■TO?^ 

■^1^ TO8PTO, ^ ^ anf^ TOR^, TO8PR H<lp1<*j 

4^f^ni RiJ?<rl’TWi, anfi^Na ywwi tort^ 

^aiTTOR, MINQUE ^RT, a^-3TTORT 

f^P?^, ftrf^TOT^^, MANOVA ; 

ayi<H ^ i 

yPd^^H fa4id y4t»il ^ ar ftl^crHH I ^ 

PiR'^id ^HfVi^TO-’HHrvi ay^j*R ^ yRRid ^HPvi 
yRl-^-MH y|RT«HI mKI'bJ^R aini«b(rHHI 'H'W *TI^R^ 

MtfN'^i-yRit*iiMi ^"RW aftr Ri’ii mIci-wih*! 

yRi^^d, yRn^H afR^^^d y'riRidi, 

‘j-^e trt arsRT aiRi«b 4l^i<l<t) 

ar^^ m^M , mR t -^^h yR i ^ i m 

^ ■RT«r ^ a^ fro ar^^riRR? anro it^rroa, 

t^-^<r«l<'^ af|< TORR ^ ariTORT, ^Rl<'aJ-«TlH4H 

ariTOR^ ^ ^ ^seifRR 3iTOr anTOR, 3T3 iRr«r 

7T^^a?ftR arRici^^n ^ a^R i 

"SITO (f^ q<(I«f>^wO. TR RtRr "STTO 

RRTt (m ■?TO1 IIRt ^ TO ^ yl f rom ) 


am.’^., am. ■sR. ’^., ■^. T^R. ^ aa^ arj^l ^ 

arfTORRT, PTOTTatTO ^ 4^rHH i, ^.an^.^.^., 

a^TR ^TsR? 3rfilRT, TO 3 R 1 R ar^TTOW : 2\ 3’TO^IRTO 

3i%if ^ 4+<ui, ajfR 4r<!^ ar^RTr^aiJI i 

3TTO5r—2 

I. a?|«f|pi4 yiRsM+l: 

IT^TRITRaRRl^^nra :fa^nRI^Tf^^TORlRT5R;R^ 
TR ^ Rfft RT 3TTO ^ (H<T?<u| 4fa?l ; X, R, S, P, np, TR 
C4'«^4) 41m VTOF; ^^ 1^T^TOT. II;, 
ar^arfro'siRra^'^fRRr^; aft.'^ft., a^r. 

■^. arr^. a?TOR5t ^ a'rJparTTatf ^ 4«t>rHir; 

T^., afft 1^ ait. ^.; ^ 1^3 jRr«r 

mI'ji'ii, "^^IRr "^^fTOTO^TORTPlf opraRjRl 

f^roaRrar ^ tocTO; ar^rtRft tr aro^RT; 

^ iTRTTO ^T?Rt ^'f^?BRT=fRRT afR TO ftTO; 
'?TOaT'TO^TR'j^:^*naaTTOR, aifii'rflRini Rt<4 (^rtot^, 
t^, ci^ii>Ji«*), ^ TO-a^); aifdRiwdi ^ ftfro uro 
afR f^roaRrar -gtatf arRifRaar ^ acpiRi; aa^ atRsna ^ 
TOFTP^; '^^TOR)t mRi^hI ^ RrIsR afR qWfl y4l^i 1 

II. ^Vdd*n«h<'J| ■jrf^rfV: 

ti(st>ai Ri^n ^iRpa TRJR ^ Pi< 54, aa^jt "^R^ai afR 

^ TOFT Riftmi; a^^ppa ■^„l3^^3iRFR 

(^.•4t.) TOPn ^ ^tRto afR ^rroa 

afR aTOTaTT^^,T^3TfTO,^raRPaWTafR^RR^ 
d<h'il<t);'tnsi«b ytui^*i ®PT^^ R<^i*Ti afRaTRTT arrRf^ 
fa^; Rtvc^^tui, aR^ tr faaaa toftt; arPiTfta 
<^ci; 1^®aaatar ’^pr-aRr tot «f><4 aft tafaar (an^r^ 
aftaRRaaRr) 

Ri'ftci ' 4 «i ^1 yfdWim;^P^ afR oqfVi yfdT^lMH 

atftraT; ^^Tilaar aif^ TTiT^R aR •Rtoto a«a ailR^ TOPTiaff 
aR tR^; ariM anR ^ "TO^ a*TT fa^raTTOfr 

^ 3RTTOT TO ^ faa?f, ^ TRJK ^ Ma TOt 

Pi<;41 

TORiaf^rfaaa—anR'ai^f^ 4 «>h«i yif4«t>ai arr^j^, 

R*TRi4f arf ^^ffroa a«TT arwifaro ^ toto, TO^-anR 
totRt, ■af^ ftoa ^ arroa, tf-Wi, 

y^ldd TOa^ i^a. -^t. t^a., ^ a^fR ^ 

aiRw<41^ aa^-^ia tf ^ tot i 

III. aNW4) 3T8RfR5T^<i>3i40^ aiRsfl+l; 

3T^ RtoRot; 4aat ^ ^a?ifRT aa^; TOa—'ta-RF^ faR?; 
^ ^«rRT ^ 1m art^, 1^. am. anf, ■^. i^. (arRar) 
Rt^ a«n TOaiOT -a •nRiaia am aroat art to laaRa, 
T^t^arai 
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^^-3RT«nfcT ^ U%T ^ ■^ftTTnt 

Br’TT^ ^ ^ ^i^Hlfci«ti<ll 

-^WT ■3?5t;mui TTft«5Rr, 


^lohd’i 

-mm, ^ ^rfwT, ■Wr’T ^ tro ^ 

Wt’T ^ ^ SnftWT 

w^im ih4I+'<«i -5^ jm] 3ii«t!<rn, -mm ^ 

^SPTrMHI "^TO ^ RTFn 

3Tf^Pl*<i<'J| ^ «t>)lc: T^ 5RT i»fci«l%T; &ii«hd*1 

'iKfl ^ 'Jl'1'H<2fll, «ljR(, ’SCSI9*1, O^IIHK, 

®l^*ll'l tiinsM«h]<H K*^llc{); ^ tin? *t><.^ 

^ f^rf^RT, <J'l«t)l T^ "^ftR "R^lR'SRfn^H ^ 

"^j ^ ^ 1^T^ '3 ti<,<;i4I 

«FFf^i 


'JlHMUHl ^3JRT Tl^, Ul^ 

-^m ^8TT m -^m, ^ wfm, ^>=(^ym, ^ft^; 

•TO Vi 3T^[^ ^ T?RT 3fh[ <JM4l'i, 34<cfl ^ "RN, ^TR 

V, HH<40<+.d 3flT ■?T%RT RTfW,'5FT 

■TO 3TT^ ^ ^HMUHI •fwM ^ 3TmR V ^ '^TOTt V\ 
1¥lk, “SR WIR, <3tol(1 m v^Hcjfe m, 

cjfeMid m -Rt^, wi tro^, 

'Ji'i^iRsqetO*! ^ '^iloftdn ■?s?Tf sfll ori(rH<fli^ 

■5?^^ ^ wfln, vmmm afk sm^ ''tn, ^ ^ sr 

■^TPRT RfNiRI, SPfk ^t^lOld ^ I 


Rwff ^ ^ R^sffl^{«i i^fm, Z--Rm, -Rm 

^H«h, T-7R^, ^KKl+loh ^HHoh, "RT 3^^ <i««t>l Tin TT^fT 

^rft^ RT^ ^ mm a^k smi fmfnr m^f^Pd 

dHI^H ^T?^TT altr V\ ■3'7#T I 


3nf®I 

■TO-"^—1 

wr--^ 

(^) farf^ 4ii^dHl v\ ^3wif ^ -mm-, 

aftr y1d)^H aftr 

ylPewi, %5?r3TT, attl^raffr^ 

m ^PHdiTi -^ V\ ^«TH, ^IHfiird I 

(73) -sfr^Rtarr : wr, ^tTO 7t?tt "str, ^ 

^< l 4)r^nH HHtfMfRfl ^RTRtt^ 7T8TT dlvAPH^ I ^ 

TimR 'j{)=i'i‘5Ti I 


(■^) m)R'^<!: w 7T2n \ 

(’^) : "sipn^TT, TT^n 

3(^7 ^ TTRIR 'jfi^d-'^d I 

^ mm -^m rr #^-fd ttstt Rm ^ 

■7RRII 


C"^) ^ 'Jll=l cT^n 

4<4141 ^ Tim 'htot i 

(^) i(¥cd4l : -RT^ 3^7 fwsn, yTdl«h1dJ 

f¥«Rt ^tt77 (■^ft^JjIt^), "^aiT rfSiiT ifNr 

(H^Ps^fRT) ^ ^IHM 7T2TT I 

(litTn, Pdd^^d w 1^) 3^7 iRm, 

(idd'^'idJ m IfltTdT) h ^QPTI 

^ rTSTTTT^-TTf^)-Ef 

(^) : 3T^, -TO, -37^ 

Hi^dlTRT -hhI'^^/RSSW’R 'jQq'1-'^; 

‘d^TT 3Toqn^ I 

(3[) iRnr^^ifei: sitr, ?sim, wt, f^ mR; 

^ -mm -^m 7T«n i 

Cs) y)<i)+i^<ii: <^f4)41'3?T^^, imi ^^HiPd^ii 

^ 'TTRRT 'dSTT I 

(B) : "^T^, WT, mm \ 

(•?) t^RH, 

J!!N4iid<«! I 

(■ 5 ) ),Wilfd*1l : ^hO-^h) "oFt 
■^571 ■RTR^ ■^rr ■^STFTI 


(tjt) m y^^wn i 


(TT) i^E|fdi|l : 'Wd^^lPi^l m (atsr 

qicl tfi'i«^iR'4i, «^f\}^iO ’^'iIhiRm!, wiNiR-Hl 
7T®n ^ 7TRRT 3RT; y R<*JI TT^n 3TR 
^\'cj'in<) ( nl^i^ ijf^, 3^5 lif^, 
H<!q<i iiRi, arf^^^etch yRi, 3 r^tr^'S rmrf^) 'd^n's^ 
3RT7^TO?l 


(^) =ti<t<>'tn Hip'll ^ RiRtR m mri'lir*H=t> ^®b 
areqTTO 7TS7T t^dMId WT 

m, mm 7f^; -^Rm ^ ^ 

hR^'^kI 7f^;■^-'31'li '?f^. hRcIM) "d^TT W^f^<Hl ( 3n73 

^2TTTO) 
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1. MlRP^Pd^l : 

MIP<Plr«^P^I<=b'3^:i**l, I 

( 73 ) 1 

Cn) ^ '^TW —'^, 

(^1*^ MR4'*n0, 

e^ «R1^ ^CHi<^--y,'tn«<in *ll?B4lq 

3R«RI 

("El) R<M)4><°!, •3yP>r7Tgn 

TPM I 

II. : 

(^) Ph^< ^, yPd^^M, ^<3% 

•^, aT«m7, yii«»^dH, 1 

(73) ^ 

^JpT^n; >ilM4^d T, WT^ ^ 

<T«n yi$^<9 yiHiPji'^ y\i|i(--(^^'iPf>(jii 

t5Rj?3r Pw«*d^ W '^) I 

(71) gT ft<po|>^ , w^, 3ifvni^, ^ 

pH^d^ i Pd ' ^ , Pc^qti><iq ^ I 

("El) in^ •sq^-5^ 3T«q71^ ^ 

III. 3nf^ ^nf^ : 

(^) tt^JT^ tITH^, ■(?IH«3fftH Hra ^ 'I'dd, ?np^ 
ITqtiJ, ^ ^71^, llRn ^71^ I 

(73) -51^ ^ghtHtP T^ -Hd<uN ^ HcriR^fl, 

^ fFT, ^«7T 7T^), C^ ^1?^. 

tf^PSTTH) I 

(71) T7^3Tt ^ 

cn^(N^^, -w*i'lPW’H) I 

(xi) Tp^ ^ ^ ^ (^715R^. MiliRlUdl), f?T^ ^ 
( i(p4><»^ i '»iH i a ) TTgn^qr^ ^ (I^t^iRp^ gfrft^) i 

IV v3\<i(^insqi?7t: 

UtM ^ ^ctxrM-ti ; 73^-17i^. 

wrRi, 11^ ^ ^ 

^_^T^-%^('^7TTTlf71«n f&HI'lTT^^^) I 
V. h.&Ri : 

(^) 13^E|5qtSI=hI!^IHI’7^, '«^idT y«t>i=fiRlRl, 'it^'K ^<rr('iP'i’i, 
y4^<nf ipJRi I 

(73) (^. ■?• ■^' i ■^•) ' 


W9^—2 

I. ‘tTiRi'Pi t 

(^) ^\ky^ ■^«n (^^, 

M i ^j | ci, i Rg En,7]Tp^^, ^ioj{«4), >3itRi‘^i) (TT?^f^ 

cT«n Hl^Tirami) 777?^ 7^ fq^lTSR 

( 7777 ^ sfR 37^i 7J^) TTTTTJ^ ^ W 777775 ^ 71^, 

■^PJTTJ^ 7]fq I 

('^) ■^. 71. '^1^77^ 77^ nTSd, ‘tl. 71?7. 71- ^ 

Tjfq^, ifl^, 77^^, 373 ^ I 

II. adl^gf^ : 

(^) ^777^ <T«n^, 

(73) ^iTTtfW, 

“Wtwi 

(71) ^^nTif^^tefRiRm, 

^-- 5^7 fqqrc^, RtT^ 37^717^, 7^ ^ 

(■E7) 3ryr7>7 7N <T«7T 3^P7<=<^<Jl^ : TITTPIRt^ 1 

(^ ^TftRPT 7r^>^, ^ R* t^^SiRt^ 7T«7T 

q>Tf7pH ^, ■JFTTRt^RI, 77^. Tj;. sF77 

(^) -yt cT«7T ^-^PT^I'^ ^ Rttitr (T«7T '#1 37p7[sqf^ I 

(^) 77^ ■5r?n^--f^7^^, "Pl^ ^ ^JRT^ 

fTTTl 

(•^ST) TTH^ sj11h7H 't[. 7^1. T^. Rf^K I 

III. teT77 : 

(^) ^Rer'^^'^i 

(•Q) ITT^fq^ TO, ■^^ ^ 

1%fR7v77TT, ^S4«Wv7'JI tsTTRi ■3^W7 I 
(71) TTETT '^. •^TWT'PPT^^ Pqc^iTI I 

(Tf) ^-ETtwt R 77777 , ^ ^ ^ 

^TRTJI1 

(^ 77?T5t^f^7TO=77Tm777f^'^P=i'i^'^> 

IV ^‘ilTO; 

(•5F) MlPu i ^^lPH^) -lIHMvft , 37d7itjl^ PH 7777 , t^^P^PtccW I 

77777 —'® 

I. ^ITOTTR: 

(•q?) ^3t[, 

^ :g7^ Trq l 7t^ ^• 

377R,^Tt^7^ I 



]~WJ^ 1 


^c{0 7^ 2004 CRTR 18, 1925) 


(^) m arwR, 

■?il^1if5^u!} Tilt rf^TT Ti 

t. Tt., -^I^T tr. T^. , 

(^) TT^ : ^ ITO^gTTf^, 

w ^wrm, cT8ir i 

C^'' : 

^ fm, ^ w ^«TT 

>3TT^ 3IR^ "RTHT, ?fN- fr^TiR | 

(Tf) TiNp^i^f, ^^^^«t)niy;: WTTf ^^flrslf, t^. 3?T;?n?PT. 

W 3TT?1 Tjf^ ^ ^ I 

P^m^i 

(^) ^n»T—tTgrr 3TRT-?gFft 

(^) ^ (TSqr WJFsftR I 

(^) 

III 

7T«TT ^ ^ ^ f^, 3Tni (T«Tr ^ ^ 

^TR^RRT, if arr^RTTR i 

(^) ^IR'i'tJl-'?^ ^ tT«TT ■'Tft^RN ^ 

I ^5!I+I ^W«Rr, tl«TT ^ 

^ ^HICKur ^ ^ Ijfe, 

(R) 3m^ (H^rir; ^f^T^; ^^PJTHRRTJT, ^l^frfSfn | 

(R) ^R'^f=RR;'q;^-:|^37gtmrFI 


Rf%^-2 

(tf^%2Rr20) 

^TR<ft^ ^ ^ ^ ( 20 ) r 

(^). f^rqa<<i-qft^^3?T%nTRT^^3!|i^ 

^ 3?^ if ^ Wr ^ 3T3m ^ 

RT a^k f¥^ ttfh ^ ^ ^ ^ T,^ 

_^ ^ TRT if MR*fl^itfhf ar^RFid ^ 

^ ^ir srr^ ^i(itii3R^ ^ ^ tit ^ ^ ^ 

^ ^ (it ^ ?RTO ^ ^ ^ t 

^ ^ RT ^ 3TRpf?r aiRro 

f^'HRniti 

^ arr^ ^R#fsr^ ^ T5T ^ Tit 

t ^ ^3T15fft ^ 3T^ ^ ^ ^7^ f I 

(’R) ^ ^ ^ ^ ^ a^rit ^ 

(itRf 3?fij<ibifl Ta'J* (^) afR (R) 
^ ar?pf?T TR^ ^ %ft ^ ^ 3PftTl ^ !> I 

(^ VRTft^RH^if ^T^ayfV^^ -yPRy 

^ arMH mm ^ ^ ^ ^ ^ ^ ^ ^ 

tl 

(■^) %--R»H : 

1. ^fro^cRRH 8,000-275-13,500/- 

2 . : 

(1) ^ ^HHH 

10,000-325-15,200/- 

(2) ^'i«<}3I^||f|Rlch Tfe : 

12,000-375-16,500/- 

(3) '^tS: 

14,300-400-18,300/- 
3. "g^HI^RTS^ : 

( 1 ) 

16.400- 450-20,000/- 

( 2 ) am- 5 ^^RTOi : 

18.400- 500-22,400/- 



( 1 ) : 

22,400-525-24,500/- 

( 2 ) : 

24,050-650-26,000/- 

^fnii 

"Sift ^cTWR i4IW 

■^n "to ^ ^ * 

^ t5rt^?) rH<^Hl<(c<f|, 1955 ^ 11 

(^) 3T^?«FnfI—^ ^ SltefT^t SiHan ^i^<n<4 

im (amrm) Pn^f^i ra^, 1955 ^ ^ f 1 

(^) g i 4eO 

ir^ Csraaft) 1954 ^ 

■si^^ ”5^ 11 

(^) ^ 3iTWR^ 

^ ^ aqf^^, ^qftRT (■»P3 ^ ^ 

^) 1958 ^ f I 

■qftfifR 3 


^i‘4i<a(Rf^'q^^ nriPon nR'flW^ 

Pch^^ctiMI M^lt, 

WTTTtm^ 

T5?n t ^^ ^ ^ ^ 

i|fiu il H ^ arwR ^ «lKcft^ ^ ^ ^ ^ 

Ti^?5ur ■3'it^ "tt^ ^ ^ ^ ^ 

'5=1: M ' O ^ ^ 3T?1TO T^ t 

T^'H’TftsRT ^ ^ sft^ 3T^^ 'Jit'<'ii I 

3. C^) w^q ^ ^ <5«ilc=<i^i ^ 

3TT^ ^ sft^ "Slcft ^^ WR ^ 

^i4)t;c(i^ "qfl^ "^f ^ '‘ft 

oMcj^R -cf ^ I ^ ^ ^ ^51^ ^ ^ 

tWT?TT ti ^ ^ ^ ^ 3TFFTT^ 

^ ^ oft^ 8^1 3^8?^ 

=f>^ I ^ y.'+H’l 

i^fFlT 'jfli^MI f^ ^ HFI-II ^ 

(71)^ TTPiqi 

p T Hfdf^ ^ ^ ^ 

1 %qT ^ I 


(^ftr^rf^ 17) 

ffj i ^fi pT K '3«ftw ^ ^ 3RnftRl 1^ ■3n^ t 

^ ■q^ st^rh wn ■?Rf> 1^ ^ srtfteRT jfiidR^i "^^rc ^ t ^ 
^ I ■*! ft t fip w ^ RFf ^ ^ t i 

^ i>nif ^ 3RFftf^ ^ ■3in^ 

Ww i ^ f^f^t, Afe4>d I ^-n 

([^^iiiPbch T^tm CsRfr ^ 

•sft 3?mR "'s^tPw 1^ ■3mt»ti w ■JfR^ ^ ^^Req 

^TJT^ aqf^WTRi^l 

1. RrH< W+«4 eiJil 

VII^1R4) *A\m 

^ Hm r y nfn 

2. qft ^ <i«ft^qrtf ^ ^ -ff i?t 
i^25ft!^fRfte(a^t^Hft«l 4Ufl<qitf^4^'^l?tt^^ 

14 IMT’to ^ ^ ^ ^ ^ 



163 M. 84 ^.Rt. St.-^. 

150 1.-^. 79 5 ^.Rt. ^ %tr) 


^qr 'Hw, ^Mif^, sroM, -^RiePi 

■spfsnW. ci^rfW, r^r^chW , ^iM. 

•qFTiaft «T«n ST^otr^ ^ ^ RTR^ ■^, r^’i**>l 3ft71^ 

■q^t f^r^ i t<5 m qRT ^ t, "qR; ^ ^ ^ ^ 

jSrtijffttl TTH^ PlMpdfO^l t :— 



4. -gaft^^^ fHHrdRd q W^^^WTII^3TtT^ 
■3cTR ^ 3?t7 ^ HIM<«'5 C?^) FI ‘qqJR ‘RHRR ^ 
FT^ Riq STTTR ^ 3ik '3l«hi cJ'Si’l fH<^liq 
T^ ^ xn^ ^ ^iTf^ ^ ^ R Rt! ^ ^ 

31^^tt«nw^acft7Fiq?t Rt^. rM’^sPd^, -pTcF^ 
Tnq^n^-^-^ira ■?T^ I Fiq»f "^1^ T^ ^ ^ 

7<rc (^R^ aqrqj t5) ^ (art^^ ^ ^ 

aqr^ 
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5. 

^ FT ^ T3^ ^ TTPI ^ ^ :g^ 

^ ^ "35^ ^ ^ irp# ^ cFTFTT 

'Jii^Mi Rt) ■’Tt# a^h[ f«+i*iKi aT^T'ho^eR «^) ^ 

■pr^ ^ ^3JT^ ■'R ‘3??! 3?T^ ^H^<n (^iR'Jt'riH ■'#T) "^f t Itr 

^3ff ^ TSH^mr 3lk "3^ ^-m T5^ 1^ 

37tT ■=! ^ crT% TTitWT 3n^'WH^ ^ Xfn^ I <T^-snft^ 

^ ^ ^ ^ ^siR^ni a^ir «fRT cFR a^ftr 

arte’ ^citq tfcl*i1c^ f<4ii4 -sniTTn 84-89, 
86-93 3TTf^ WT3TRl^?f;^TTtH^ 

^'jfrz ^ 

^ ;—arf^ fpjfq ^ T|^ 3u|lc;<i|K ^ ^ 

^ I 

6. '3**(lqqK'^^vji^ ^f^rqr 'JIiAmi sftr 3»H<^ I fad l illH 

^ ft^ fer 3n^f f^i#TTm ^ ^ ^ Tftz 

qj^'ii qif?m 

7. o^]qqK-3fftTO'gfft'5n^f3Hfdfydf!^^3?5^^ ^ 

I ^f^'=h ^ 'mRuiih R<4ii4 -sniTTn :-- 

(1) WTPT ( tJ<s<il4fd^ ) 

^ w cFTT^ ^ •gFft arra ■gfft th h i -m 

^ jfT^ I ■?if^ ■3wft^^ ^ ^I’Tm ■in 3Tr^ 
3T2T^ -m wj^ 

^f^'STTT’TTTI 

^ "f^ ^ ^ ^-STRtift T^ ^ cfft 1T5R ^ 

Rt^ afh:^(1 ^cOq^ ^^%Ti[ yrtiofj arra^ 

ar^-^fft ■sjT^ I 

RtRr) ^ el'l) HH(r^ ■£[ Af4«P^ ITT 3RT 

■srter^ ?HT R^ -3111^ arra -sfft ^ 

WcfRr ^ T^ <T^RfNft f I 


■q?^ ^ ^ afk R?R ^ -f^ ^ alR 7 ^ ^ 

qptqi RihRiRsw ?tqT:-- 

^ qrf qiTT 

qiWqrqRqiR 

a'T^arni ^arrq arni 

ar^arRa ^gqq arna 

(4)«h qi} ^ atiig) 

(■^qft^arRa) 

6/6 6/6 

^5 1^5 




^aT^^^(33TRTf^) 

K^W : 

< 1 ) TIl^irMIll ^ 3R^Rp if Tifj^ 

^<n1 qife^ aftr Ha1>3ff ^ Rfi^^i 
^ O'lKH^h arapTT ^ fmt ajR - 3 ^ 3un<;c^K 'Sfft 
qii4qi^ficiai'qT3i^T1?^^^TWn^ (it-sRaT^fp^irif^^ 

I 

fll^lRiqi qii ^d ^“ 11*1 (Ric^ws<Tri%n)—8.001%. RarRi^ 
^ 'll ■^if^i 5 i^H< R^lfw Til^n) + 4.00 "fe. R 

arte - 3 ^ ^ I 

^ ^ t % auiVc<[< ^ TTT^trfw ^ arqR^ w ^ 

■sit "iTf "Rtw ■IT? ■Rfqrfw t ■qr ^ I qf^-q? 
■qrq^ fRTTcqqr ^ qt ■3*41<7‘=fK qit liRq RtRid fqrqr v4 i ij< ii , 
^ arqqi ar^T^ tjR qR t 

(2) q?ii<fq'Ji3 :—(qr) ■r^^'q^Rq;jRqft'#q3Tiq?qq> 
^1 


(^) ^ ^ qrfcTqq ^ arjqR tq qjT 3T?q^ ^ q^qcR 
(?Tq^) a^R Rf3?r (^an) R? ^ ^ qyf^ ift ^ 
(qq^) ^ aqqjR qr Rt^t ^ :— 


rm 

FT qr 3Trq^ ^ qq 

FTqi 3Trq^ ?nqqq 

1q*qq^ 


q«qcR'^ 

1. ^■R afR '3*41 <7qK 

16 -q^ 

16 qfR 

^ 41-q qR"^ 

2. |[Rq? (T^q^) 

1.3 fq. Tft^ 

1.3 fq. qt. 

qq arrqjR 

3. qq^ 

5 

5 ^=nw6 


(q) ^ 37 R Rt qrt aqqr^ R afR 

qft ^ q?T Rrt Tffq 

a^R qqqfr RM R ^^rqr qrar 11 ■^qq qft wq qR% ^ 

RT^ pqc^cl ^IHMI 

’R ^ -sTm qrt qrqrrw qqr qqfqi in qqmr fj ^Rr 
^ alR ?qT^ qiaiqm "R ^qqRqq Rqrait ^ Rrq R 
^ qiRT cnRpR 11-^rq^ qiR qiq^ R IR ^oft^ qrT ^ if 
■R f+41^ vjitT^ qi^^’qrarqRq wimi (fr^qRgTJi^qn^ 
^qrRTti 

R'^wf) : q^cilq qq ^qi if Pi^Pw ^ "Riqqj^IqiRq>T fqR 

R^qqfqr qjqr mTTqT I 

( 3 ). (qRc^arrqifqiTq) q^^qrarf^Riq^Tj^ 
qjqF^ Rer? im ^ ^ offt irm qft in^qt I iR ^ 
'^n^qq’qrfRnai^nlq'Ji'iq) ■qr'qf^’^qq^^^TTRinqt 

(%^) qr fqqfRq iTBT-qif^! 


i It 


I i»i « ' 


1 


WTi—’sr^i] 
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(4) ('ll?* 

^-311^ ^^ 11 ^ 

^ ^ HR ^ ^ f^ ^ 11 

(P^l'f) «?R <t)<,«h 

HT <s*4l9«lK ^ 3(T%ft "fif 'S||«tj< 20 

ah1 ^5^11 "Mqi ^ ^R'i a)^mi R«hi4 «tj<.'ii t 
^ «t>*H*fi UK ^ '^><.11 Hlf^ ■'IT 

:gf^ HHT HT^ I 


(5) ^^d1^Idl'^f^^^3RTHnt(31l4^d<4j4IVH) I 

VTX) Ihtt^ ^ ^ ^ 

^ ^ TTWn ^ HP ^jlTH 41H^dl Hf%T( I 


«hKW| 


(•n) ^^TPH—■fe^— d ( f^*fl tl 
■^RH TTP^ "HTf^ t 


(■R) Sira HT^ ^ T^ Sira 

c^f^4I ^ ST^HTTI ^ "Hllft! 

8. T^"^ (^T^'StHT) : 

^ TIRR ^ sn% WT ^ I 

"S^HIRT, f^’kjfd't) "^tHT ^ Siicftci'i ^ "^RT ricii* ^ 

HTlftt :— 

(1) 15S^^TIW'^f?^nTeFRRT lOO+sn^ 

^tl.. 

(2) 25'^'g;^^STr^HT ^<glf^^ ^ yri4 ^V I T ^STI^?H 
HP •HiHM IWT ■^t f^ 110 '^f sTRft sng 'Hn^ t d(l«*l 

TRItWRj'firai^ RSITT f I 

f^cqpTt—TITRFl1^^?H'£f 140 
tTTT sftr 90 'SRraf^ -sTht ^ Tif^ ■rh ^ 

S^tr ^♦4)<;qK ^ ^ "RtR cJ^<l^ ^TIRR"^ sn^ SifRR 

TR ^ ^ SIWdM ^ I 

STTRITR ^f TI3^ ^ W Wm -ERTI^ 

(R3RII5Z£fe) snf^ ^ ^PRH ^T^^STTR «Jlt TRR T^ HRTT t ^ 
ITRFT^JTTH^<*)ini+ (Sllifrnd)) ^tRl^tl ^TT^-RlR^^ 
^ S^tr ohif^Mlyi'tO "SIR S^tTT^ *lP-*" Pf«hi^ 
^HR ^•^^RT^HpftHlf^lfPT^^Swft^ 
^ "RtR^ «nt'XpdH «t)«id Afs«t>d «t)^‘ii t 


^iR'il't^d "fTHRl ^ "tnlt ^ "RTT^ ■'IT ^P^I IRT «f)H'^l ■SIIR 
HTf^ I ^ ■'jd ^ ^ ^ TH? ^ ^ ^ 31^ 

^ sfR TI35IR -giR^ ^R^ fgPTH^ ^ ^-Rt?■IR) ^ 

^ pf ^STKK eFTHT Hlf^l ^ ^ 

Mieii«tJ<. TRH "FR d^i’ii "Hlf^ ^ 'TT^ ■RT «f>t^ 

■Rid "R I 

^ T^Tf RT WrJS «PTRt ( ^f^Rd SlliCt) R>t ^-IRT 
R)T Hmi t IR JKK^ 3;RT Rlt ^ 

wm Hmi tntRPP^'RRR^IRPP^ WIW\ 200 
TR. R,*i. '^■'1. nt. 5®ii Rrt 'Jiitfl % sftr hr ■^tt^ ■^ 
^ ■Hllft ^ I WR>t ■SrfRRj tqpiMi ■^Rif ■R^ 

RT TRT RT Rl^ HR HvRR ^SR ^ t H? r^WlPd* 
■STTIT ^^TltRT t HH sftr ^ fTRil<^ HlR'It eft RplRT 

t "f^ T<TT RT ^ TRRi 3^tT TR^ ^Rl^ 'R^ HRt ^fRRT 
5cr«rjl ^ Tit "^RT 3IFI: "HIR H? si«<'WjRi<=h 5tHT i|’l 

■^TTT HRRft SIHfH ^ ^ ^RT "Hlf^ HRff^ "^RI ■RT 
TIRR ■RR <;^iq ■fplt ^ 'f^ S^RRIT '?t?TT % sttr '?TT^ 
Of^R "RdR ■fllft f t ■Rf^ ■^fRRT Hsoid qi<41 "H^ ■^ iff "^Rj 
^ t^'t>l<n R>T ■pRZ ^ "Hl^ ■^RT ■fRTRT ■Hmi 
•RrRt--RrRt RJRI ^f ^ fRRra% RT T^RT f^yRd TdT RT 
«rW ^ R?<ft tl HTR ^ RT RTRR ^ Hllft fl t^FT 
T<TT RT "JR: ^ iff '?TI "ftR ■^ Ofs'i "^f "Rdlft ■^ 

TTRUft ^1 

9. RTtHR) Rft 3Rf^ ■£( 1^ RR -IJR Rlt RTt^fd R?t Hpft 
HT%R S^tr RfiRITR flRTT^ HFT Hlf^l HR Af^cbd ^ 
Rft ■SccffRRR ^ "IJR Rft TraiRto HTR ^ HRRJT RR RdT 
■R^ iff "Rt^ 5y«t) TT^ R?^3it "Rit hO^I qiVll S^tr 
(HfRfR^) ^ ^ftlTRl f^ S^tr RTt ?R Tt ^ 

R^ I Rf^ ^ Ruft^RR Rft 'TiR>tH M (^TTft^tTjftRl) ^ 
■feRIR ST^^ ^^f^Rra %2^ 315^ RIR iff "Rt 

<5**riqqK R>t ^ 'Hlf ^ TTTR ■f^Rtf^ RR TIRjin ^ ■% "^c^ffH 
M 3RT^^f■^ (RRSTR^feRT) tf 3ttT ^ ^ Rlt -^fSRra ^ 
^ ^1^ iR^fRR ^ RIR RIR STTRUTcT stir 

yRViVlldl Rft -gfRRTTt f ( ^ffeRRT T^^ ^ 

■adtn tR TI^ ^ ^ Reft iRRv RT ^RftZ^tH R^tHlR H?^ 
TTRfmr, RltRI 3^tT 3TRRt ^SRid ^ Rlt ^ ^ 

RT ^ Rft “f^’‘ RT “ 3Rfe’' Rft SlflTR TIR 3T1R1^ 

•^1 TITR^ ^ 3IRTR RT 3«ft^RR Rft TRR dlf^Rd 

^tRf H?^ R^ ^IRT I sttRfR ^ RRTR 'Rft TRTTRT ^ f^ 
RF H?^ TIRilTT ^ 'f^ >4*41 RRK 'Rft 'Ri^ f^ ITRT 3RRRT^ if 
RT^ if rai 'HTRI 


«d^^TTT (TRIf^) ^ RRIT^tRiT : 

'fRRRIT: ■Rit qfel 9iq HPft (RRfft "^tRfTfftHT) f^t*i 'RiT'SRRITH 
§^RId RiTRTRTf^l ^ "SRTRTR RI'RRTI?^ ^ RT^ 

■R^'ftpRITRrTRIT 'R^ ^RT "RlflR I ■fpft'5^ “RI"RH^ 
% RF R^tr WrR>T RTIRit ^ sftr SITTfR IWTRR 


10. 'RtR HTR ^ ■rITHTRTR^ Rfl^ RT^dT ■3»ft5RK 12 ^’I^'RT 
■3Tlir 3Tf^-IIRR Rft-R^fRlft RT^ HTift t iff RRRfr 3TTRT^ 

RRT 3TTRTR Rtf^'fRTRT "HIRT 'Rlf^ HR RRT 'f^ 'HTTRrf 3ITTR R'^ 
HTRI iRTTft Tf^rret ^fechd MsfUi 3TTfPRin RTT TRTRRT 
■RRTR-'RR 3IT^ R)T^ RT RTJift Rft dl(l<3 ^ 6 "^Rlt "RT^ 3i|<|»q 
W^-RR ^ ^3TTRft f^PT TRTT2R RTt?8T Rft HT^ Rlf^ I 
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11. ^rfrffw '^T?ff "^rnr '^it^ ;— 

(^) ^Tnt H«dl % ^ 3^ 

*t5M ^ ^^ *11^ I «t)M 

^ ^ Tff ’4ti«f>1 '^H fq^l'1^1 5KI 

^ ^ Tsnj^ w\ w^rf^ 

C3^nt?R) ^ ^ ^ ^ ^ 

^ ^ mK ar^ 'Efrf^ tofT w 
'H=hOI ^TRt ^ oiIhiO '^1^ I f^f^rHI 
3nf«i^ ^ hhMh ^ ^ Tf 


(0 

WTFT^I 

( 2 ) 

am 

^ (f^^Ro 1^) ^ 

(3) ^ sm Hlf^Hd 
^15? ^ RLH^lPl«b 
■^t^l 


(4) 

3^rT ^ 

^■<9 ^«ni4d am 


^ ^ y^l<=»^^l 30 

^#iia d4i 

^TR ^ t^ hRTI 

■Ilf^ 1000 ^ 4000 ^ 

"Pfr^ 

30 "cRj ^ ^ 

W %-cRPWTRHT ^ 

(1) 'q^TO -^rmPT 
TO ■feR^rfw ^Nt=T ^ 

^<ft 314^141 3T%^! 

TO ^ TOq-f^rRF^ ^ 
f^*TRT ^ ^ 

Hlf^Hd ^ SRT ^ 
<i«fl<<^l<f ^ 3RSn4t IFT ^ 
3j4l*^ 4ir^<i ’’T^ 41^ 

Rpr 4 ^( 11 ) ^ 3iT4t^ 
f^fTO^'??TOt t 

(ii) ^ TOt RTf^^ ■^qfT 

1^ ^ ^ 3T4t7^ I 

(iii) 

^ ^ sT^arpftafntr^ t 
(1 ) f^Jtil ^IH!'^ 

^ 3ftT ^ mPTS. 

^ am^ to 

^<-a<4)4l«^l "^Rt TI^FK ^ 

^n4f I 

(2) ^ 3fR ^ mp^ 

«t>lq«il t <i«t)'f!«tri 'TOT 
3i4tJ'^ i 4t «tJ M =t)1 aR- 

wn am cftrr 

1%^ cTTR 30 

TO ^ 

4>i4f ^ fcT^ 4 rt 1 


(5) ^T?^TOTTO 

31IH^^I'1 "^MTI 

( 6 ) 

r^^lRf^) ^at^3T2RT 
iflcT TO ^ ifW 

(7) 'OT^ 3 T 2 RT^4^ 

ciR^'H ^ "^fH H^I5=h 
■^1 


(8) '^H,'TOr, (" 1 . 13 ;^. 

'^.) ^ 

■^TO ^ 

(9) 3 ii^f 4 vd 

(10) '^TR, TOT 312 RT 

^■3FTW^ 


( 11 ) 


tot!^ R8n % TOfNft ^ 
TITO^ 3TFTT4t ^ 
3T4t^t 

(1) TT?^ ^ •qR- 
R^fd4f ^ 3 i^^k Rn^i 

^5TTT^| 

(2) TOTO 
Rto ar^T^TT^ Rrrr ^ ^7^ 
3TPll4t R 3T%f^ I 

(1) ^^RrT 3fR/3T«!RT ^ 
^ ^ w°i y<i^'^ ^?TnRT 1 

(2) ■qR^nroR 
=t)=t>^!MI f^?RH 4t 

(1) 3T^ 

"^■R aiptn^i 

( 2 ) 

amr =Ft ti^wdi 'R 1 
'"arrqR'^n ^ am 30 

%Rm ^ ^ -ql^q I 

(1) 'q^TO-TOTR 
R^41—-ql^qi 

(2) ’ItRtoR^TOT?^^ 

4t--3T4RT I 

3TF3Tf 1 


(71) 'swqlir^R R ^ t\ \ 

RT^ TOR ^ TR M f ^ (3T^ 

^ ^iol cjl't> RR^n 'Jtii^Mi) I 
(•g) ^3TOt^^^TOZ3r^ t ■'IT ^ 3fR wt 

dl^hf-qr^i 

(^) ^'mrt'qT^i 

(■^) iR ^i^#^d, ■^^t'ifRKT (^) •qr^^RTRt'^n 
^i 

(■51) atn!, 3flT f^^TRl 3T^ "t 

3fk ^44<+1 URi^ii TT^-'qyRi war if^-R f^Rcft f 
■«n^i 

(^) ^R^f^T^mr^'siRTTRt’^^i 
(■31) 'ii'+i'sim ^ I 

(Z) ^ f^^-qT'5lH^4tRTR^RTOt'qT^, •RRTR 
TOsitT'TO^TRnWtl 

(H) TOH'^^Rrot'^lTl^l 

(■5) ■3R «t)V 'f^'^lO ('h*^ri' 5 t>«lci) 
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12. ^ cfgff ^^ 3i TiFnr ^a T3tt 
f^rt WTFi viiOR«t) 4'O^a'Ji ^ ^ t, ^ 

^in^TT <=H '^®tl 'lO^I ^ 3lP?lH ^ 'HH’d 

t^r^TT ■^TM11 

^ ^ ^ fir^ ^ WJf-'q^ -^f 3TW t ^ I 

31‘^f^d ^^RTrj4 ^ «nvi ■'T?^ ^ t i 

^®ii'4f| ^ tcT^ ^ ^ ti*^'^ "^f '*151 

f^n»jrHl ^ -dUfl^^K ^ '*il*ildl 3181^ 

^ Pi«Im 1^ ^5fT% ^ 317^ Pt)^ ^3M^<W 3l^<Hd ^ 
+< nt)4fl 3wft<*IKTR HIHRI'* ^f<l 

318^1 t^WT (TTSR^TH) ^ -am ^ ^ ^ ’aR 

sTwisj 3ifMdid ^ •*ptrf^^ wnft 

^ ^ ■'SfUft t ^ 3M^eW "^aitt ^ 

^ ^ ^ %cW "3^ 3T^ ^ ^ 

^ TT<^iK ^ "518711 ^ 

^ ^ 'idnl ^ ti^[®i'ii ^ ^ y'Wjti 

"nt^ i4'41’i| ^ ^ fRlc^ ^ ^ ^<+K 

^ ^ ^?TT*T^3T^ ^ FTTS^ ^ 11 

yiHf'^J <i*+fl9®n^ 31*7*1 Afeohci <i)4 ^ f^r*f*T 

^ aiOla ^ ^ 31^ «t)<.'ii 

^ ■^rfWi '^i ^ ^ i7t«Nt *11 

Iq^K '1?! f^*it '3iiy,*ii 1 

'*lf^31*7*1 Pi«[h ^ 'innl ^li'iiq’ii 3Rr*f^ 

■^■^f 3wfl<clK 3I*lF*I-'^^^^I113niF*l-T75l*ll'317 

eidfl Ri^K RhMt 'Jiiy.'ii, '*!«(Rh ^Fsohd 

■^f^3?RT ^ "3^ 31T7P1 "afiT "3^ ^Wl ■*!? XHtwi-"’!^ ^ (T*^ 
^ *j4 31H ^ ^ ^ f^ W t ^ ^3aft^ *1^ ^ ^ait ^ 

^fs«t)d <si)'4 5KI 

^1 

*^fe^d *itt^ ^ hhMh ^ f^ THOTf^rfUl l ^ 

t:- 

(1) (Rbe^^) ^ ^ simhih 

^ ^i*^R*71t 3«fti^i aift airg a;fk ^<^i+id C^ ^ ^ 
■3f^ (i’^I^Sfl T13*ft I 

. "RF^^^lf^aFlTifS^^-TTfSi^^f 
'3ii'<*ii Rji^^h «h<,^ *(ic^ niRi^hiO 

(arzn^ a78nM) api 71^ ^Ri^ ^ 1^ 

?iiOf<«t> 54ddi («iTlW) 5'i'+>iRf<9) Rn< 

^ '3^ aTJit'*^ ^ 


"^^fl «i^'*icii ■afjT317*T ^fq«< ^"Scni 

"^1*^*^ f Riel'll qclnn t ^feqjd ^ 13[^ 

^3^^ rni'tii ^hKHi ^*11 yiM *Hni alk ^«ir4) ^ 3*41<ciiij 

^■*11*1^ aT^Tje^#! *11^ ^ -qr ai^NPi^l ^ 

11 nr*! ^ *tt3 ^ 1^-sin^ ^ TO 
Ri<’fl< <*>K'K ^qi ^>tli^iq'ii "aFT% aftl'3**Tt^^R^ ^1q^ei «h<^ 
^ in W 1 ^ •aipft ^gi^ ^ ^ ^ ^ 
^ "511 c^ ^ 'iftfwW if 1^11^ WR tm ^f nraap 
WW^l 

^f^cii <i*^<^qri qO mO^i ^ Rm Ri>^ *tf^q>d 

•n^^iRia f^mi'aimTTTi 

^feqjd Rnli^ 'flH'ftq lag'll ‘qjRy.l'^ HiMdl 

'JiqRii Ri>4) 3«i1<;qK ^ "^f Ri^Rw ^ Ri^, 31^it*n 

<S(I1 api Rqi 'Ji'leii % iff nt% *11311^ an^^t^TR "f^F^ 'JIi^ ^ 
aiRHl 3 **i 1<«5|K ^ qeil^ m ■Hebei ^ "^5*^ ^fee^d % nt 
<9'(.l«n mnf a'i«t)i f^l^eT "sfilT 'i?f Rqi m W«t)fll I 

^ flWdi n mr Ht^chd nts nnmTqnRiT wm^jKin^ 
^ 3*4ic;qK ^ aiqi'q ^111% ■^r^-*trd <a<iq1 

(Af^ohd m nRiehd) ^^ A^4’d nt^'SRl 

in •31RP1 "^'^TSR R«m-^ RftMt 'TOT I Ri^Rw yjRiehfd ^ri 
■ 3n nft "^f ^5**ftc|^ ^ nt^ ^ 1P7 ij^ei "aiT^ ^ "^fTf air7% 

*Tit ^ afti"nn m o-^iql ^ ■ain^iff "^iit Als=tci ni*i^ 
■gRoqf^cfjl"3qf^"fl%^RHlJcl,^:i^-Rl3lR%m^ WeiH 
tinf^^ 3 h1<<^k aiiMtifti*nanjR eiRR^f^-sni^i^. 
jqKI MO^I ^ 3T^t^ nMimTRT qiH "^T*! "Sf: n^ "^T*! "3^ 

I RiRfqei ai^fn ^ "to nt s«fKi *iif^ iff 
3*^1ejciKl e^sfiiaiFt aT^^^3Ti«Trqt^*iianti*nntf^ 
n api^ Rh^Rw ^ 1^ "sn^ ■jfTRin ^ n*5P7 ^ aisinT ^ m 
. RitjRw ^ Rf^'ai4l*q %, aiRti*i'?n'^ Ri^tq Rqi '^ii'ii 

(^) ^3tnt^ njT^iTO afk^frro :— 

arot iifeebd ^ 3uii<qii "fro^ifiatT ai^f^ 

^ nifi^ afti-ina^ nr*! ^frw *11 inTim ^ 

■ci(ifi{ii'*fr% '3f^Raci ^aftinT 3*-41<c(fl 

^ Ri^'i ^ ^ •qif^'i : 

1 . din'll *jn 'iiH Rn<3 

(nnT 31^ Tf) 

2. dlM'li 311^ ajftl 'Jl'+l Tqi'l qell^ I 

(•^) ^ 31N ai^ijf^ ^HsnRi^ ■5iTf3 ^ ntnar, 
amfiRiT, ^mFf, aulwif, RiRhh), 
*^nt, 'Tsroft, e^Hi<J)'fi, 'TOT afii aumro 3 J^?ftn 
'jilRi^ll lielRld 11 Rinafii aftnei ^1*1^:^^ 

^ ^ 1 1 ^ ‘ IT * nr ‘ *1^ * ^ ^ afk nf^ ^ * IT ’ 

^ iff "an, 'Ji'i'^iiRi/mfi ■afn it*i "RnK i 

3. (^) ^aTTWt^^tn^^-^^^fTOffnT^ 

^mi <^m, "Rmaif () ■aFT’^ro nr *Tnt ^f *<t*T 
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34«raT 

(73) <^'H{I i).74i aHHlPl 54<:'1I Pjl'l«t5 «hKui ■9F^''17 

f^T^TT "W ^ t’ ? 

4. 3imft 37m ^ f^ 

3ft 3T3t73T ^ t ? 

5. ^ -t ■^f f^HrdPldd ^ tt ;— 

31N^f3r(T^ 31N^f3m% 

Tsftf^-^ fq3T3fr37T^ ^3ftf^t, 'qr^^ft'JJ?^ 

7ft^333ft 37T^ 

aTT^afk wm 3ftTW?«3 

7^3T7^®7 *tfl ®hl ■3737^31 3*1^1 311^ 3^7 

3T3^ 


3ilH3n l^'clil 3iiH=h1 f35fl»fl 


■qt^mcn 
3ftf^^ 
Tit d'l'+tl 
3n^3|t7 

373^ 


'TmR 
3T3T 3ft 371^ 
3flT7J7^37r 
3>K'J| 


3*1311 377^ 
37^7‘73^*3 

3^ 373731 


"^Jc^ ■^77*73 
^333ft 371^ 37^7 
TJT^ 31T 31T73 


6. 33T3F^ 3TTWt3^^3ftt ? 


7. 3f^^37^3?3 31T^'^'''^lft3rnfX7f^^/fe 
■^37f -t 37T33ft 3t^ 3^^ 3ft 3^ sft ? 

8. 3^^ ^ 3R3 3Tf331Kt 3ft3 31 ? 


9. 313 37t731^ ^f371 ? 

10. ^ 3ft 3^^ 33 31T3113 31^ 37133ft 33131 331 
^ 37331 37T33ft 3Tc^ ? 

11. 33^3377^■33T'^773f3331R3iT^331 ■^?3R7 '^3757717 

77^ 1331 ^ 373 ^ ^3| 1^ 7J331 ^ 3t 13^ 311^ 
77371 WH^ilO 3ft "^31^ 't 3irj3 3tcPf3 ^ 33^ 
3iT 3FTt I ?i<jt 3 Pti^l 3373^ ^ IwHi'll 

3733331 313t ^33731 37t7 ijt "777337 3733% 13^^ ^ 

37333 3H1 31373 I -^134^ ^tTH 137771 ^ 7733 ^ 3fl^ 
75n337lft 13^ t #1 371^ 3313 7J331 131 l3777t 3^13TJtit 

7J3313ft %313113t ^ ■^13117 7^ 377 Wmft I 


3i3t3317 3731^- 

33f^'^373raj7- 

■srr^ -t 37^77^ ^ 373r^- 

-(3i3t33R 371373) 37t 

VII<1R3i 37t^ 3fr itr^3id 3t^ 37t 1t^ I 


L 7TT3F3 f337T77 -37^ 

41-cl 371-373 h1^«I— 

33311-3ft7T3-313 

-(•^333377)- 

(■3373 --'^3 31)- 

3ft^ "^l^ 37131 hRcj^'I- 


2. !5|41 371’^ :— 

( 1 ) '^77f7T7gf3%37- 

(2) 13711711337131^37- 

733137t 3ft^ 3nf^ 3t31^ t 

3. %3— 

(1) ^3t31^ 

(2) Tlff^ft 

( 3 ) 37 ^ 13733 371 ^ 

( 4 ) lfe%3 (3ft3^•371373t3T3) 

(5) 3tS^ (1^3731 if^) 

(6) 370^^3it3 

(ft^ "3^ 1«ni 37’^ ^ 37’^ 3ft 3137 

^ IJpfHTI 1^ 

17 3 ft 337 
31. 

3177 3 ft 337 
31. \ 

^lf37t^ffW ( 32733 ) 

31. 

31. 

4. 3713 333—3131 

-cfTR 

5. TTI^-31371?^-- 

6. 3i^^'513r3- 

7. 737R 33 (RPT^^iO 177733) 331 VIH1R3) 3^^ 377% 37 

77171 '3731 ■% l3777t 377731331371331 ciMI ^ 3t 377731331 

37113 ®h1<I 11 

8. 31777331133 71737^3^ 177733 :-- 

V* 

( 37 ) 133 : 3ft^ 3711337'3l3 (37Fff337 7^t"5T3) 3 I 3 (%3) 73 ^ 

- 

25 317 ^3R 31% ^ 313- 

■^ 31331 %^ 2 1333313-r- 


—333 
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(71) «d^5lVK— 






9. ^ C^) : ('^)- 

(?s^) - 

(TP) TTT^IfT 

Ricrfl-TF' 

^- 

(71) 73<ira- 




fTT cRKOI ‘SF^oRT Pi*^4 3TP^ 'T^ ^ ^ 

-qttOT ^ ^ 3T«lMtF 11 

3TKil^ 


: 


1^8iR 






10 . 

11. ^ 7p^ (#5^?^^^tH^ fteR) I 

12 . ■SFRTfsT C3Tf^ - 

irftsFT^ 37rf^ 

(TP) - 

(•g) (•^r^Pb^ trW)- 

(TT) 7?^- 

(TI) --- 


W-II 

1. SFPH'^TWf^ : 

2 . : 

Tf^ •^7<naj7 


(-30 -- 

(■g) +UVl*17t C^)- 

13. Tpp'Snft^aiF^'^^fT^ if t ^KcfFl 

•SR ^ 11 

f^apjft :—Tlf^ <iufl,-efF "t 3?l7 12 

:3^ 3lt^ im ^ t TTt ^ fsrfWT 10 ^ 
3T^ STTSTTTft ^ ^ 37Titrq^1^73nTFTTI 

14. Tpp-si^ tTP^ 3?t7 Pl^<. f^^ 

1^7RP ^ %T1 WW t; 

f^oqnft 1 :—-^ ^ 3T^ ^ fFTfclte #T ^ ^ 

1ip7it ^ 

(i) isrr^ 

(ii) _ 

(jjj)_^ 


:-^ ^ ^ 

-q;^^ c^ 3Ftricl 


■sort^stK ^ - 


(i) 

(ii) — 

(iii) --- 


_T^ wn 3T7cf^ 

----•c^TpTr^3T7«TFft'^'^ 
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31771^ 

7KF1 
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ministry of environment and forests 

New Delhi, tlie 7th Febniaiy, 2004 

No. 1701 l/04/2003.IFS-II.-The Rules for a competitive 
examination to be held by the Union Public Service 
Commission in 2004 for the purpose of filling vacancies in 
the Indian Forest Service are published for general 
information : 

1. The number of vacancies to be filled on the result of 
the examination will be specified in the Notice issued by 
the Commission. Reservation will be made for candidates 
belonging to the Scheduled Castes, the Scheduled Tribes 
and Other Backward Classes in respect of vacancies as may 
be fi.xed by the Government, However, no •^served post for 
physically disabled categories has been identified by the 
Government. 

1 

2. Ever>' candidate appearing at the Examination, who 
IS otherwise eligible, shall be permitted four attempts at the 
examination. The restriction is effective from the 
examination held in 1984. 

Provided that this restriction on the nufnber of attempts 
will not apply in the case of Scheduled Caste and Scheduled 
Tribe candidates who are otherwise eligible. 

Provided further (hat the number of attempts permissible 
to candidates belonging to Other Backward Classes, who 
arc otherwise eligible, shall be seven. 

Note 1. A candidate shall be deemed to have made an 
attempt at the examination if he actually appears 
in any one or more papers. 

Note 2.—Notwithstanding the disqualification/ 
^uncellation of candidature the feet of appearance 
of the candidate at the examination will count as 
an attempt. 

3. The e.xamination will be conducted by the Union 
Public Serxace Commission in the manner prescribed in 
Appendix I to these rules. 

The dates on which and the places at which the 
examination will be held shall be fixed by the Commission. 

4. A candidate must be cither :— 

(a) a citizen of India, Or 

(b) a subject of Nepal, Or 

(c) a subject of Bhutan, Or 

(d) a Tibetan refugee who came over to India before 
the 1st January'. 1962 with the intention of 
permanently settling in India, or 

(e) a person of Indian origin who has migrated from 
Pakistan, Burma, Sri Lanka, East African Countries, 
of Kenya. Uganda, (he United Republic of 
Tanzania, Zambia, Malawi. Zaire, Ethiopia and 
Vietnam witli the intention of permanently settling 
in India 


Provided that a candidate belonging to categories (b), 
(c), (d) and (e) above shall be a person in whose favour a 
certificate of eligibility has been issued by the Government 
of India. 

A candidate in whose case a certificate of eligibility is 
neces.saiy may be admitted to the examination but the offer 
of appointment may be given only after the necessaiy 
eligibility certificate has been issued to him by the 
Government of India. 

5. (a) A candidate must have attained the age of 21 years 
and must not have attained the age of 30 years on 1st July 
2004 i.e. he must have been bom not earlier than 2nd July 
1974 and not later than 1st July 1983. 

(b) The iqjper age limit prescribed above will be relaxAle 

(i) upto a maximum of five years if a candidate 
belongs to a Scheduled Caste or a Scheduled 
Tribe; 

(ii) upto a maximum of three years in the case of 
candidates belonging to Other Backward 
Classes who are eligible to avail of reservation 
applicable to such candidates; 

(iii) upto a maximum of five years if a candidate 
had ordinarily been domiciled in the State of 
Jammu & Kashmir during the period from the 
1st January, 1980 to the 31st day of December 
1989; 

(iv) upto a maximum of three years in the case of 
Defence services personnel disabled in 
operations during hostilities with any foreign 
country or in a disturbed area and released as 
a consequence thereof; 

(v) upto a maximum of five years in the case of ex- 
servicemen including Commissioned Officers 
and ECOs/SSCOs who have rendered at least 
five years Militaiy Service as on 1st July. 2004 
and have been released (i) on completion of 
assignment (including those, whose assignment 
is due to be completed within one year from 1st 
July, 2004 otherw ise than by way of dismissal 
or discharge on account of the misconduct or 
inefficiency' or (ii) on account of physical 
disability' attributable to Military' Service, or 
(iii) on invalidment; 

(vi) upto a maximum of five years in the case of 
ECOs/SSCOs who have completed an initial 
period of assignment of five years of Militaiy’ 
Service as on 1st July, 2004 and whose 
assignment has been extended beyond five years 
and in whose case the Ministry of Defence 
issues a certificate that they can apply for civil 
employment and they will be released on three 
months notice on seleaion from the date of 
receipt of offer of appointment: 


« 
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(vii) iqjto a maximum of 10 years in the of 
blind, deaf-mute and orthopaedically 
handicapped person. 

NOTE I—Candidates belonging to the Scheduled Castes 
and Scheduled Tribes and ^ Other Backward Gasses who 
are also covered und^ any other clauses of rule 5 (b) above, 
viz. those coming under the category of Ex-servicemen, 
persons domiciled in the State of J&K,, blmd, de^-mute 
and orthopaedically handicapped etc. will be eligible for 
grant of cumulative age-relaxation under both the categories. 

NOTE II—^The term ex-servicemen will apply to the 
persons who are defined as ex-servicemen in the ex- 
servicemen (Re-employment in Civil Services and Posts) 
rules, 1979 as amended from time to time. 

NOTE III—The age concession under Rule 5 (b) (v) and 
(vi) will not be admissible to Ex-Servicemen and 
Commissioned officers including ECOs/SSCOs, who are 
released on own request. 

note IV— Notwithstanding the provision of age- 
relaxation under rule 5(b) (vii) above a physically 
handicapped candidate will be considered to be eligible for 
appointment only if he/she (after such physical examination 
as the Government or appointing authority, as the case may 
be, may prescribe) is fimnd to satisfy the requirements of 
physical and medical standards for the concerned Services/ 
Posts to be allocated to the physically handicapped 
candidates by the Government. 

SAVE AS PROVIDED ABOVE THE AGE LIMITS 

PRESCRIBED CAN IN NO CASE BE RELAXED 

The date of birth accepted by the Commission is that 
entered in the Matriculation or Secondary School Leaving 
Certificate or in a certificate recognised by an Indian 
University as equivalent to Matriculation or in an extr^ 
from a Register of Matriculates maintained by a University 
which extract must be certified by the proper authority of 
the university or in the Higher Secondary or an equivalent 
examination certificate. 

No other document relating to age like horoscopes, 
affidmits, birth extracts from Municipal CoipOTatitm, Service 
records and the like will be accepted. 

The expression Matriculation/Higher Secondary 
Examinatitm Certificate in this part of the instruetkm iiKlude 
the alternative certificates mentioned above. 

note 1Candidates should note that only the date of 
birth as recorded in the Matriculation/Secondary 
Exarnination Certificate or an equivalent certificate on the 
date of submission of application will be acc^ted by the 
coirunission and no sid)sequeirt request for its change will 
be considered or granted. 

NOTE 2 ;—Candidates should also note that once a date 
of birth has been claimed by them and entwed in the records 
of the Commission for the purpoK of admission to an 
Examination, no change will be allowed subsequently (or 


at arty ptber examination of the cwnmissioii) on any gfcwads 
whatsoever. 

6. A must hold a Bachelor's degree wfth at least 

one of the subjects, namdy, Animal Husbandry & \feterinary 
Science, Botany. Chemistry, Geology, Mathcmatira, Physics, 
Statistics and Zoology or a Bachelor's d^ree in Agrwulture, 
Forestry or in Engineering of any University incorporated 
by an Act of the Central or State Legislature in In^ or 
other educational institutions established by an Act of 
Pariiament or declared to be deemed as a University under 
Section 3 of the University Chants Commission Act, 1956 or 
possess an equivalent qualification. 

Note 1Candidates who have appeared at an examination 
the passing of which would render thwn 
educatiorially qualifed for the Coirunissioiis 
examination but have not been infbmKd of the 
results as also the candidates who intend to 
a|^>ear at i^uch a qualifying examination wdU also 
be eligible for admission to the Examination. 
Such candidates will be admitted to the 
examination if otherwise eligible but their 
admission would be deaned to be provisional 
and subject to cancellation if they do not inxiduce 
proof of having passed the requisite examination 
alongwith the detailed aiqilication which will be 
retpured to be submitted to the Commission by 
the candidates who qualify on the result of the 
written part of the examination. 

Note II :—In exceptional cases the Union Public Service 
Commission may treat a candidate who has not 
any of the foregoing qualifications, as a qualified 
candidate provided that he has passed 
examinations conducted Ity the oftier institutions 
the standard of which in the opinion of the 
Commission justifies his admission to the 
examination. 

7. Candidates must pay the fee prescribed in the 
Commission's Notice. 

8. All candidates in Government Service, whether in a 
permanent or in temporary capacity or as work-charged 
employees other tlum casial w* daily rated employees or 
those serving under Public Enterprises will be leq^red to 
submit an undertaking that they have informed in writ^ 
to their Head of Office/Departmerd that th^ have applied 
for the examination. 

Candidates should note that in case a comrminica^n is 
received from their employer by the Commission 
withholding permission to the candidates applying for/ 
a 5 ^)earing at the examination, their applic^n will be liable 
to be rqected/candidirture will be ^able to be wnwMed. 

9. The decision of the Comnussion as to the accqitarKe 
of the application erf a candidate and his ^igibility or 
otherwise for admission to the examination shall be final. 
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The candidates applying for the examination should 
ensure that they fulfil all the eligibility conditions for 
admission to the examination. Their admission at all the 
stages of examination for which they are admitted by the 
Commission viz. Written Examination and Interview Test 
will be purely provisional subject to their satisfying the 
prescribed eligibility conditions. If on verification at any 
time before or after the written examination or Interview 
Test, it is found that they do not fulfil any of eligibility 
conditions, their candidature for the examination will be 
cancelled by the Commission. 

10. No candidate will be admitted to the examination 
unless he holds a certificate of adm^sion from the 
Commission. 

11. A candidate who is or has been declared by the 
Commission to be guilty of :— 

(i) obtaining support for his candidature by the 
following means, namely :— 

(a) offering illegal gratification to; or 

(b) applying pressure on; or 

(c) blackmailing or threatening to blackmail any 
person connected with the conduct of the 
examination, or 

(ii) Impersonating; or 

(iii) procuring impersonation by any person; or 

(iv) submitting fabricated documents or documents 
which have been tampered with; or 

(v) making statements which are incorrect or false, 
or suppressing material information; or 

(vi) resorting to the following means in connection 
with his candidature for the examination 
namely :— 

(a) obtaining copy of question p^r through 
improper means; 

(b) finding out the particulars of the persons 
connected with secret work relating to the 
examination; 

(c) influencing the examiners; or 

(vii) using unfair means during the examination; or 

(viii) writing obscene matters or drawing obscene 
sketches in the scripts; or 

(ix) misbehaving in the examination hall including 
tearing of the scripts, provoking fellow examinees 
to boycott examination, creating a disorderly 
scene and the like; or 

(x) harassing or doing bodily harm to the staff 
employed by the Commission for the conduct of 
their examination; or 


(xi) violating any of the instructions issued to 
candidates alongwith their admission certificates 
permitting them to take the examination; or 

(xii) attenqiting to commit or as the case may be,, 
abetting the commission of all or any of the acts 
specified in the foregoing clauses; 

may in addition to rendering himself liable to criminal 
prosecution, be liable ;— 

(a) to be disqualifed by the commission from the 
examination for which he is a candidate; and/or 

(b) to be debarred either permanently or for a 
specified period :— 

(i) by the Commission from any examination 
or selection held by them; 

(ii) by the Central Government from any 
employment under them; and 

(c) if he is already in service under Government to 
disciplinary action under the appropriate rules. 

Provide that no penalty under this rule shall be 
inqiosed except after :— 

(i) giving the candidate, an opportunity of making 
such representation in writing as he may wish to 
make in that behalf; and 

(ii) taking the .representation, if any, submitted by 
the c^didate, within thejieriod allowed to him 
into consideration. 

12. Candidates who obtain such roiifimum qualifying 
marks in the written examination as may be fixed by the 
Commission in their discretion shall be summoned by them 
for an interview for a personality test. 

Provided that candidates belonging to the Scl^^eduled 
Castes, the Scheduled Tribes or Other Backward Classes 
may be summoned for an interview for a personality test by 
the Commission by applying relaxed standard if the 
Conunission is of the opinion that sufficient number of 
candidates from these communities are not likely to be 
summoned for interview for a personality test on the basis 
of the general standard in order to fill up the vacancies 
reserved for them. 

13. (i) After the examination, the candidates will be 
arranged by the Commission in the order of merit as 
disclosed by the aggregate marks finally awarded to each 
candidate and in that order so many canidates as are found 
by the Commission to be qualified at the examination shall 
be recommended for appointment up to the number of 
unreserved vacancies decided to be filled on the results of 
the examination, 

(ii) The candidates belonging to any of the Scheduled 
Castes, the Scheduled Tribes or Other Backward Classes 
may to extent of the number of vacancies reserved for the 
Scheduled Castes, the Scheduled Tribes and the Other 
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Backward Classes be r^ommended by the Commission by 
a relaxed standard, subject to die fitness of these candidates 
for selection to the Service. 

Provided that the candidates belonging to the Scheduled 
Castes, the Scheduled Tribes and the Other Backward 
Classes who have been recommended by the Commission 
without resorting to any relaxations/concessions in the 
eligibility or selection criteria, at any stage of the 
examination, shall not be adjusted against the vacancies 
reserved for the Scheduled Castes, the Scheduled Tribes 
and the Other Backward Classes. 

14. The form and manner of communication of the result 
of the examination to individual candidates shall be decided 
by the Commission in their discretion and the Conmussion 
will not enter into correspondence with them regarding the 
result. 

15. Success in the examination confers no right to 
appointment unless Government are satisfied after such 
enquiry as may be considered necessary that the candidate 
having regard to his/her character and antecedents, is suitable 
in all respects for appointment to the Service. 

16. A CANDIDATE WHO QUALIFIES ON THE 
RESULTS OF THE WRITTEN PART OF THE 
EXAMINATION SHALL BE REQUIRED TO INDICATE 
IN THE DETAILED APPLICATION FORM IF HE/SHE 
WOULD LIKE TO BE CONSIDERED FOR ALLOTMENT 
TO THE STATE TO WHICH HE/SHE BELONGS IN CASE 
HE/SHE IS APPOINTED TO THE INDIAN FOREST 
SERVICE. 

17. A candidate must be in good mental and bodily 
health and free from any physical defect likely to interfere 
with the discharge of his duties as an officer of the service. 
A candidate who after such medical examination as 
Government or the appointing authority, as the case m^ 
be, may prescribe, is found not to satisfy these requirements 
will not be appointed. Any candidate called for the 
Personality Test by the Commission may be required to 
undergo Part I of the medical examination and the candidates 
who are declared successful on the basis of this exainination, 
may be required to undergo Part II of the medical 
examination. The details of Part I and II are given in the 
Appendix III to these rules. No fee shall be payable to the 
Medical Board by the candidate for the medical examination 
except in the case of appeal. 

note—I n order to prevent disappointment, candidates are 
advised to have themselves examined by a civil 
surgeon before applying for admission to the 
examination. Particulars of the nature of the medical 
test to which candidates will be subjected before 
appointment and of the standard required are given 
in appendix III to these Rules. For the disabled ex- 
Defence Service personnel, the standards will be 
relaxed consistent with requirements of the Service. 


Attention is particulaify invited to the conditon of medical 
fitness in involving a walking test of 25 kilomet^ in 
4 hours in the case of male candidates and 14 kilomet^ 
in 4 hours for female candidates. 

18. No Person— 

(a) who has entered into or contraaed a marriage 
with a person having a spouse living, or 

(b) who having a spouse living has entered into or 
contracted a marriage with any person shall be 
eligible for appointment to Service. 

Provided that the Central Government may, if satisfied 
that such marriage is permissible under the personal law 
applicable to such person and the other party to the maniage 
and there are other grounds for so doing, exempt any person 
from the operation of this rule. 

19. Candidates are informed that some knowledge of 
Hindi prior to entry into Service would be of advantage in 
passing departmental examinations which candidates have 
to take after entry into Service. 

20. Brief particulars relating to the Service to which 
lecmitment is'being made through this examination are ^en 
in Appendix-II. 

GDEVNANI 
Under Secretary 


APPENDIX I 
SECTION I 
Plan of Examination 

The comp^tive examination for the Indian Forest Service 
con^rises ;— 

(A) The written examination consisting of the following 
papers :— 

Paper 1—General English 300 Marks 

Paper n—General knowledge 300 Marks 

Papers III, IV, V and VI.—Any two subjects to be selected 
from the list of the optional subjects set out in para 2 
below. Each subject will have two papers.—200 Marks for 
each paper. 

(B) Interview for Personality Test (See Section II of this 
Appendix) of such candidates as may be called by the 
Commission—^Maximum Marks : 300 

2. List of optional subjects : 

(i) Agriculture 

(ii) A^cultural Engineering 

(iii) Animal Husbandry & \feterinary Science 

(iv) Botany 

(v) Chemistry 
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(vi) Chemical Engineering 

(vii) Civil Engineering 
(viii) Forestry 

(ix) Geology 

(x) Mathematics 

(xi) Mechanical Engineering 

(xii) Physics 
(xiii) Statistics 
(xiv) Zoology 

Provided that the candidates will not be allowed to offer 
the following combination of subjects ; 

(a) Agriculture and Agricultural Engg. 

(b) Agriculture and Animal Husbandry & Veterinary 
Science. 

(c) Chemistry and Chemical Engg. 

(d) Mathematics and Statistics. 

(e) Of the Engineering subjects viz. Agricultural 
Engineering, Chemical Engineering, Civil 
Engineering and Mechanical Engineering—not 
more than one subject; 

NOTE : The standard and syllabi of the subjects 
mentioned above are given in Schedule to this Appendix. 

General: 1. All the question papers for the examination 
will be of conventional (essay) type. 

2. ALL QUESTION PAPERS MUST BE 
ANSWERED IN “ENGLISH. QUESTION 
PAPERS WILL BE SET IN ENGLISH ONLY. 

3. The duration of each of the papere referred to 
above will be tliree hours. 

4. Candidates must write the papers in their own 
hand. In no circumstances, will they be allowed 
the help of a scribe to write the answer for them. 

5. The Commission have discretion to fix qualifying 
marks in any or all the subjects of the examination. 

6. If a candidate's handwriting is not easily legible, 
deduction will be made on this account from the 
total marks otherwise accruing to him. 

7. Marks will not be allotted for mere stqierficia] 
knowledge. 

8. Credit will be given for orderly, effective and exact 
expression combined with due economy of words 
in all subjects of the examination. 

9. In the question papers, wherever required, SI units 
will be used. 

10. Candidates should use only international form of 
Indian numerals (e.g. 1, 2, 3, 4, 5, 6, etc.) while 
answering question papers. 


11. Candidates will be allowed the use of Scientific 
(Non-Program mable type) calculators at the 
conventional type examinations of UPSC. 
Programmable type calculators will however not 
be allowed and the use of such calculators shall 
tantamount to resorting to unfair means by the 
candidates. Loaning and interchanging of 
calculators in the Examination Hall is not , 
pomitted. 

SECTION n 

Personality Test.—The candidate will be inteiviewed by 
a Board of con^tent and unbiased observers who will 
have before them a record of his career. The object of the 
Inteview is to assess the personal suitability of the candidate 
for the Service. The candidate will, be expected to have 
taken an intelligent interest not only in his subjects of 
academic study but also in events which are h^|q)ening 
around him both within and outside his own state or country, 
as well as in modem currents of thoughts and in new 
discoveries which shquld rouse the curiosity of well educated 
youth. 

2. The technique of the interviev? is not that of a strict 
cross examination, but of a natural, though directed and 
purposive conversation, intended to reveal mental qualities 
of the candidate. The Board will pay special attention to 
assessing the intellectual curiosity, critical powers of 
observation and assimilation, balance of judgement and 
alertness of mind, initiative, tact, capacity for leadership; 
the ability for social cohesion, mental and pltysical eiteigy 
and powers of practical aj^lication; integrity of character, 
and other qualities such as topogr^hical sense, love for 
out-door life and the ^sire to explore unknown and out of 
way places. 

SCHEDULE 

The standard of papers in General English and General 
knowledge will be such as may be expected of a Science or 
Engineering graduate of an Indian University. 

The sc(^ of the syllabus fw optional subject papers for 
the Examination is broadly of the Honours Degree level 
i.e. a level higher than the Badielcas Degree and lower than 
the Masters Degree. In the case of Engineering subjects the 
level corresponds to the Bachelors Degree. 

There will be no practical examination in any of the 
subjects. 

(BNERAL ENOLiSH 

Candidates will be required to write an ess^ in English. 
Other questions will be d^gned to test their understan(ting 
of English and workmanlike use of words. Passages will 
usually be set for summary or precis. 

GENERAL KNOWLEDGE 

General Knowledge including knowledge of current 
events and of such matters of every day observation and 
experience, in their scientific aspects as may be e?q}ected of 
an educated person who has not made a ^jedal study of 
aity scientific Subject The paper will also ir^ude questions 
on Indian Polity including the political system and the 
Constitution of India, History of India and Geography of a 
nature which the candidate should be able to answer without 
special study. 
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OPTIONAL SUBJECTS 

Total mnnber of questions in the question papers of 
<q)tional subjects will be eight. All questions will carry 
equal marks. Each paper will be divided into two paits, viz. 
Part A and Part B eadi part containing four questions. Out 
of eight questions, five questions are to be attempted. One 
question in each part will be compulsory. Candidates will 
^ required to answer three more questions out of the 
remaining six questions, taking at least one question from 
each Part. In this way, at least two questions will be 
attenqrted from each Part i.e. one compulsory question plus 
one more. 

ACaUCULTURE 

(PAPER-I) 

Ecology and its relevance to man, natural resources, thdr 
sustainable management and conservation. Physical and 
social environmrat as factors of crop distribution and 
production, climatic elc^nts as factors of crop growth, 
impact of changing environment on croi^iuig pattern as 
indicators of environments. Environmental pollution and 
associated hazards to crops, animals and humans. 

Croi^ng patterns in different agto-climatic zones of the 
country. Impact of hi^*yielding and short-duration varieties 
oa shifts in cn^iping patterns. Concepts of multiple cropping, 
multistory, rday and inter-cropping, and their importance 
in relation to food production. Package of practices for 
production of important cereals, pulses, oil s^ds, fibres, 
sugar, commercial and fodder crc^s grown during Kharif 
and Rabi seasons in different regions of the country. 

Important features, scope and propagation of various 
types of forestry plantations such as extension, social 
forestry, agro-forestry, and natural forests. 

Wseds, their characteristic^, dissemination and association 
\vith various crc^; their multiplications; cultural, bidogical, 
and chemica! control of wee^. 

Soil—physical, chemical and biological properties. 
Processes and foctors df soil fcunudiorL Nfodem classification 
of Tndiao soils. Mineral and organic constituents of soils 
and their role in maintaining soil productivity. Essential 
plant nutrients and other beneficial elements in soils and 
{dants. Priitciples of soil fertility and its evaluation for 
judicious fertiliser use, integrated nutrient management. 
Losses of nityogen in soil, nitrogen-use efficiency in 
submerged ric^ soils, nitrogen fixation in soils. Fixation of 
pho^hortis and potassium in soils and the scope for their 
efficient.use. Problem soils and their reclamation methods. 

Soil conservation planning on watershed basis. Erosion 
and run-off management in hilty, fobt hills, and valley lands; 
processes and factors affecting them. Dryland agriculture 
and its problems. Technology for stabilising agriculture 
production in rainfed agriculture area. 

Water-use efficiency in relation to crop production, criteria 
for scheduling irrigations, ways and means of reducing run¬ 


off losses of irrigation water. Drip and sprinkler irrigation. 
Drainage of water-logged soils, quality of irrigation water, 
effect of industrial effluents on soil and water pollution. 

Farm manageir^t, scq>e, impmlance and charact^istics, 
farm planning. Optimum resource use and budgeting'. 
Economics of different types of farmittg systems. 

Marketing and pricing of agricultural itq>uts and outputs, 
price fluctuations and their cost; role of co-operatives in 
agricultural economy; types and systems of fanning and 
factors affecting them. 

Agricultural extension, its inqKirtanc^ and role, methods 
of evaluation of extension programmes, socio-economic 
survey and status of big, small, and marginal farmers and 
landless agricultural labourers; form mechanization and its 
role in agricultural production and rural empl 03 ment. 
Training programmes for extension woikers; kfc-to-land 
programmes. 

I^R-n 

Cell Theory, cell structure, rail organelles and their 
fiinction, cxiH dvisiwi, nucleic acids—-structure and function, 
gene structure and function. Laws of heredity, their 
significants in plant breedings. ChromosOTie structure, 
c^mosomal aberrations, linkage and cross-over, and their 
si gnifican ce in recoirfjination breeding. PotypkHcfy, eiqdoids 
and anaq)loids. Mutation—micro and macro—and ffieir role 
in crop inq)rovement Variation components of variation. 
Heritability, sterility and incompatibility, classification and 
their application in crop improvement. Cytoplasmic 
inheritance, sex-linked, sex-uffiumic«l and sex-limited 
characters. 

History of plant breedii^. Modes of rqnoduction, selfing 
and crossing tecdiniques. Origin and evolutkm of crop plants, 
centre of origin, law of homologous series, enp genetic 
resources—conservation and utilization, ajplication of 
principles of plant breeding to the inqmwemenl of major 
field crops. Pine-line selectioii, pedigree, mass and recurrent 
selections, combining ability, its significance in plant 
breeding. Hybrid vigour and ks e^loitation, backcross 
method of tneeding, breeding for disease and pert resistance, 
role of inter^ecific and intcrgeneric hybridizatiort Role of 
bictectmology in plant breediiig. Improved varieties, hybrids, 
conqxisites of various crop plants. 

Seed technology, its iiiqx)ilanc». Difforent kiruls of seeds 
and their seed production and processing techniques. Role 
of public and private sectors in seed ]Huduction, processing 
and marketing in India. 

Phj^ology and its significance in agriculture Imbition, 
surface tension, diffusion and osmosis. Absorptiem and 
translocation of water, tran^iration and water economy. 

Enzymes and plant pigments; photo^mffireis—modem 
concepts and factors affecting the process, aerobic and 
non-aeiobic respiration; C, C and CAM mechanisms. 
Carbohydrate, protein and fet metabolism. 
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Growth and development; photoperiodism and 
vernalization. Auxins, hormones, and other plant regulators 
and their mechanism of action md importance in agriculture 
Physiology of seed development and germination; dormancy. 

Climatic requirements and cultivation of major fruits, 
plants, vegetable crops and flower plants; the package of 
practices and their scientific basis. Handling and marketing 
problems of fruits and vegetables. Principal methods of 
preservation of important fruits and vegetable products, 
processing techniques and equipment. Role of fruits and 
vegetables in human nutrition. Raising of ornamental plants, 
and design and layout of lawns and gm'dens. 

Diseases and pests of field vegetables, orchard and 
plantation crops of India. Causes and classification of plant 
pests and diseases. Principles of control of plant pests and 
diseases. Biological control of pests and diseases. Integrated 
pest and disease management. Epidemiolo^ and forecasting. 

Pesticides, their formulations and modes of action. 
Compatibility with rhizobial inoculants Microbial toxins. 

Storage pests and diseases of cereals and pulses and 
their control. 

Food production and consumption trends in India. 
National and International food policies. Production, 
procurement, distribution and processing constraints. 
Relation of food production to national dietary pattern, major 
deficiencies of calorie and protein. 

AGRICULTURAL ENGINEERING 
PAPER-I 
Section A 

I Soil and Water Conservation : Scope of soil and water 
conservation. Mechanics and types of erosion, their causes. 
Rainfall, runoff and sedimentation relationships and their 
measurement. Soil erosion control measures—biological and 
engineering including stream bank protection-vegetative 
barriers, contour bunds, contour trenches, contour stone 
walls, contour ditches, terraces, outlets and grassed 
waterways. Gully control structures—temporary and 
permanent—design of permanent soil conservation structures 
such as chut e, drop and drop inlet soilways. Design of farm 
ponds and percolation ponds. Principles of flood control- 
flood routing. Watershed Management—investigation, 
planning and implementation—selection of priority areas 
and water shed work plan, water harvesting and moisture 
conservation. Land development—levelling, estimation of 
earth volumes and costing. Wind Erosion process—design 
of shelter belts and wind brakes and their management. 
Forest (Conservation) Act. 

2. Arial Photography and Remote Sensing : Basic 
characteristics of photographic images, interpretation keys, 
equipment for interpretation, imagery interpretation for land 
use, geology, soil and forestry. 


Remote sensing—merits and demerits of conventional 
and remote sensing approaches. T^pes of satellite images, 
fimdamentals of satellite image interpretation, techniques 
of visual and digital interpretations for soil, water and land 
use management. Use of GIS in planning and development 
of water-sheds, forests including forest cover; water resources 
etc. 

Section B 

3. Irrigation and Drainage: Sources of water for irrigation. 
Plaiuiing and design of minor irrigation projects. Techniques 
of measuring soil moisture—^laboratory and in-sizu. Soil- 
water-plant relationships. Water requirement of crops. 
Planning conjunctive use of surface and ground water. 
Measurement of irrigation water, measuring devices— 
orifices, weirs and flumes. Methods of iiTigation—surface, 
sprinkler and drip, fertigation. Irrigation efficiences and their 
estimation. Design and construction of canals, field channels, 
underground pipelines, headgates, diversion boxes and 
structures for road crossing. 

Occurrence of ground water, hydraulics of wells, types 
of wells (tube wells and open wells) and their construction. 
Well development and testing. Pumps-types, selection and 
installation. Rehabilitation of sick and l^ed wells. 

Drainage—Causes of waterlogging and salt problems. 
Methods of drainage—drainage of irrigated and unirrigated 
lands, design of surface, sub-surface and vertical drainage 
systems. Improvement and utilization of poor quality water. 
Reclamation of saline and alkali soils. Economics of 
irrigation and drainage systems. Use of waste water for 
irr^ation—standards of waste water for sustained irrigation, 
feasibility and economics. 

4. Agricultural Structures : Site selection, design and 
construction of farmstead—farm house, cattle shed, dairy 
bam, poultry shed, hog housing, machinery and implement 
shed, storage stmetures for food grains feed and forage. 
Design and constmetion of fences and form roads. Structures 
for plant ehviroiunent—green houses, poly houses and shade 
houses. Lbmmon building materials used in construction— 
timber, brick, stone, tiles, concrete etc. and their properties. 
Water supply, drainage and sanitation systems. 

PAPER-II 

Section A 

1.' Farm Power and Machinery : Agricultural 
mechanization and its scope. Sources of ferm power— 
animate and electro-mechanical. Thermodynamics, 
construction and working of internal combustion engines, 
fuel ignition, lubrication cooling and governing systems of 
IC engines. Different types of tractors and power tillers. 
Power transmission, ground drive, power take off (p.t.o.) 
and control systems. Operation and maintenance of farm 
machinery for primary and secondary tillage. Traction theory. 
Sowing, transplanting and inter-culture implements and 
tools. Plant protection equipment—spraying and dusting. 
Harvesting threshing and combining equipment. Machinery 
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for earth moving and land development—methods and cost 
estimatimi. Ergtmomics of man-machine system. Machinery 
for horticulture and agro-forestiy, feeds and forage. Haulage 
of agricultural and forest produce. 

2. Agro-energy : Ener©^ requirements of agricultural 
operations and agro-processing. Selection, installation, 
safety and maintenance of electric motors for agricultural 
applications. Solar (thermal and photovoltaic), wind and 
bio-gas energy and their utilisation in apiculture. 
Gasification of biomass for running fC engines and for 
electric power generation. Energy efficient cooking stoves 
and alternate cooking fuels. Distribution of electricity for 
agricultural mid agro-industrial applications. 

Section B 

3. Agricultural Process Engineering : Post harvest 
technology of crops and its scope. Engineering properties 
of agricultural produces and by-products. Unit operations— 
cleaning, grading, size reduction, densification, 
concentration, drying/dehydration evaporation filtration, 
feezing and packaging of agricultural produces and by¬ 
products. Material handling equipment—belt and screw 
conveyors, bucket elevators, their capacity and power 
requirements. 

Processing of milk and dairy products—homolgenization, 
cream separation, pasteurization, sterilization, spray and 
roller drying, butter making, ice cream, cheese and shiikhand 
manufacture. Waste and by-product utilization—rice husk, 
rice bran, sugarcane bagasse, plant residues and coir pith. 

4. Instrumentation and computer ^plications in 
Agricultural Engineering : Electronic devices and their 
chara:cteristics—rectifiers, amplifiers, oscillators, 
multivibrators. Digital circuits—sequential and 
combinational systems. Application of microprocessors in 
data acquisition and control of agricultural eiigineering 
processes—measurement systems for level, flow, strain, 
force, torque, power, pressure, vaccum and temperature. 
Computers—introduction input/output devices, central 
processing unit, memory devices, operating systems, 
processors, keyboards and printers. Algorithms, flowchart 
specification, programme translation and problem analysis 
in Agricultural Engineering. Multimedia and Audio-Visual 
aids. 

ANIMAL HUSBANDRY AND VETERINARY SCIENCE 
PAPER I 

1. Animal Nutrition—Energy wuroes, energy, met^lism 
and rcqulrcmente for maintenance and production of milk, 
meat, eggs and wool. Evaluation of feeds as sources of 
ener^. 

1.1 Trends in protein nutrition : Source of protein 
metabolism and synthesis, protdn quantify and quality in 
relation of requiremwits. Energy protein ratios in ration. 

1.2 Minerals in animal diet ; Sources, functions, 
requirements and their relaUonsiUp of the basic min^als 
nutrients including trace elements, 


1.3 Vitamins, Hormones and Growth Stimulating, 
substances : Sources, functions, requirciiwnts smd inter¬ 
relationship with minerals. 

1.4 Advances in Ru mi nant Nutrition—^Daiiy Cattle : 
Nutrients and their metabolism with reference to milk 
production and its composition. Nutrient retpiirements for 
calves, heifers, dry and milking cows and buffaloes.-Mirious 
fekling system. 

1.5 Advances in Non-Ruminant Nutrition—Poohiy— 
Nutrients and their metabolism with reference to poultry, 
m ea t and egg inoduction. Nutrients requiiemenls ami feed 
formulation ^ boilers at different ages. 

1.6 Advances in Non-Ruminant Nutrition—Swine— 
Nutrients and their metabolism with special reference to 
growth and quality of meat production. Nutrient requirement 
and feed formulation for b^-growing and finshing pigs. 

1.7 Advances in y^^lied Animal. Nutrition— A. critical 
review and evaluation of feeding eiqierimeiits, digestibility 
and balance studies. Feeding standards and measures of 
food energy. Nutriuon requirements for growth, maimenanoe 
and production. Balanced rations. 

2. Animal PlQrsiology 

2.1 Growth and Animal Production—Prenatal and 
postnatal growth, maturation, growth curves, measures of 
growth, factors affecting growth, conformation, body 
conqiosition meat quality. 

2.2 Milk Production and Reproduction and Digestion,— 
Current status rfhonmmal ccmtrolofinaminaiy devdopiuent 
milk secretion and milk ejection. Male and Female 
reproduction organ, their ooiiq[K)ne»ts and function. Digestive 
organs and their functions. 

2.3 Environmeiital Physiology :—Physiological relations 
and their regulation; mechanisms of adaption, environmental 
factors and regulatory mechanism involved in animal 
behaviour, methods of controlling climatic stress, 

2.4 Semen quality ;—Preservation and Artificial 
Insemination—Components of semen, coIlqiDsition of 
spermatozoc, chemical and phyrical properties of ejacul?»ed 
semen, factors affecting semen in vivo and in vitro. Factors 
affe cting semen production and quality presC^atibn, 
composition of diluents, sperm concentration, tran^ort of 
diluted semen. Deep Freezing techniques in cows, sheep 
and goats, swine and poultry. Detection of oestrus mid time 
of insemination for better conception. 

3, Lhwtock Production «ul Mftnagemeat; 

3.1 Commercial Dairy Farming — Comparison of dairy 
forming in India with advanced coim^ies. Dairying undw 
mixed forming and as a specialised todng, economic dairy 
forming. Starting of a dairy farm. Capital and land 
requimnent, organisaUon of ^ (Wry farm. iTocuteineiit 
of goods, oi^ortuidties hi dc^ fiuRRdng, fiKt(»t detnrrtdniiig 
the ^clency ot dairy wiimal, Hwd recording, budgering. 
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cost of milk production; pricing policy; Personnel 
Management, Developing Practical and Economic ration 
for dairy cattle; supply of greens throughout the year, field 
and fodder requirements of Dairy farm, Feeding regimes for 
day and young stock and bulls, heifers and breeding animals; 
new tends in feeding young and adult stock; Feeding 
records. 

3.2 Commercial meat, egg and wool production— 
Development of practical and economic rations for sheep, 
goats, pigs, rabbits and poultry. Supply of greens, fodder 
regimens for young and mature stock. New trends in 
enhancing production and management. Capital and land 
requirements and socio-economic concept. 

3.3 Feeding and management of animals under drought, 
flood and other natural calamities. 

4. Genetics and Animal Breeding 

Mitosis and Meiosis; Mendelian inheritance; deviations 
to Mendelian genetics; Expression of genes; Linkage and 
crossing over; Sex determination, sex influenced and sex 
limited characters; Blood groups and polymorphism; 
Chromosome abberations; Gene and its structure; DNA as 
a genetic material; Genetic code and protein synthesis; 
Recombinant DNA technology, Mutations, types of 
mutations, methods for detecting mutations and mutation 
rate. 

4.1 Population Genetics Applied to Animal Breeding 

Quantitative Vs. qualitative traits; Hardy Weinberg Law; 
Population Vs. individual; Gene and genotypic frequency; 
Forces changing gene frequency; Random drift and small 
populations; Theory of path coefficient inbreeding, methods 
of estimating in breeding coefficient, systems of in breeding; 
Effective population size; Breeding value, estimation of 
breeding value, dominance and epistatic deviation; 
Partitioning of variation; Genotype x environment correlation 
and genotype x environment interaction; role of multiple 
measurements; Resemblance between relatives. 

4.2 Breeding Systems 

Heritability, repeatability and gebnetic and phenotypic 
cor-relations, their methods of estimation and precision of 
estimates, Aids to selection and their relative merits; 
Individual, pedigree, family and within family selection; 
Progeny testing; Methods of selection; Construction of 
selection indices and their uses; Comparative evaluation of 
genetic gains through various selection methods; Indirect 
selection and Co-related response; Inbreeding, upgrading, 
cross-breeding and synthesis of breeds; Crossing of inbred 
lines for commercial production; Selection for general and 
specific combining ability; Breeding for threshold characters. 

PAPER II 

I. Health H\giene 

LI. ILsLuiogy and Flistological Techniques : 

'^tains- -Chemicals classification of stains used in 
biological work—principles of staining tissues— 


mordants—progressive & cegressive stains—differential 
stainiog of cytoplasmic and connective tissue elements— 
Methods of preparation and processing of tissues—celloidin 
embedUlQ—Freezing microtomy—Microscopy—Bright 
field igicfoscope and electron microscope. Cytology-^ 
structure of cell, organells & inclusions; cell division—cell 
types—tissues and their classification—embiyonic and adult 
tissues—Comparative histology of organs :—vascular. 
Nervous, digestive, respiratory, musculo—skeletal and 
urogenital systems—Endocrine glands—Inte gumen ts—sense 
organs. 

1.2 Embryology ; 

Embryology of vertebrates with special rderence to aves 
and domestic mammals—gametogenesis—fertilization— 
germ layers—foetal membranes & placentation—types of 
placenta in domestic mammals—Teratology—twins & 
twinning—organogehesis—germ layer derivatives— 
endodermal, mesodermal and ectodermal derivatives— 

1.3. Bovine Anatomy—Regional Anatomy : 

Paranasal sinuses of OX—surface anatomy of salivary 
glands. Regional anatomy of infraorbital, maxillary, 
mandibuloalveolar, mental & comnal nerve block—Regional 
anatomy of paravertebral nerves, pudental nerve, median, 
ulnar & radial nerves—tibial, fibular and digital nerve— 
Crapial nerves—structures involved in q)idural anesthesia— 
superficial lymph nodes—surfoce anatomy of visceral oigms 
of thoracic abdominal and pelvic cavities—comparative 
features of locomotor apparatus & their application in the 
biomechanics of mammalian body. 

1.4 Anatomy of Fowl : 

Musculo—skeletal system—functional anatomy in relation 
to respiration and flying digestion and egg pr(^uction. 

1.5 Physiology of blood and its circulation, respiration; 
excretion. Endocrine glands in health and disease. 

1.5.1 Blood constituents ; 

Properties and functions—blood cell formation— 
Haemoglobin synthesis and chemistry—^plasma proteins 
production, classification and prqwrties; coagulation of 
blood; Haemorrhagic disorders—anticoagulants—blood 
groups—Blood volume—Plasma expanders—Buffer systems 
in blood. Biochemical tests and their significance in disease 
diagnosis. 

1.5.2 Circulation : 

Physiology of heart, cardiac cycle—heart sounds, heart 
beat, electrocardiograms, Work and efficiency of heart— 
effect of ions on heart function—metabolism of cardiac 
muscle, nervous and chemical regulation of heart, effect of 
temperature and stress on heart, blood pressure and 
hypertension. Osmotic regulation, arterial pulse, vasomotor 
regulation of circulation, shock. Coronary & pulmonary 
circulation—^Blood—Brain barrier—Cer^rospinal fluid— 
circulation in birds. 
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1.5.3 Respiration : 

Mecha^m of respiration, Transport and ex£^iange of 
gases—neural control of respiration—chemoreceptors— 
hypoxia—^respimtion (n Inrds. 

1.5.4 Excretion: 

Structure and fuiiClidh of kidney—formation of urine— 
methods of studying renal function—renal regulation of 
acid—base balance; physiological constituents of urine— 
renal failure—passive venous congestion—Urinary 
recreation in chideen—Sweat glands and their function. 
Biochemical tests for urinary dysfunction. 

1.5.5 Endocrine glands; 

Functional disorders their symptoms and diagnosis. 
Synthesis of hormones, mechanism and control of 
secretion—hormonal receptors—classificatidn and function. 

1.6 General knowledge of pharmacology and therapeutics 
of drugs : 

Cellular level of pharmacodynamics and 
pharmacokinetics—Drugs acting on fluids and electrolyte 
balance—drugs acting on autonomic nervous system— 
Modern concepts of anaesthesia and dissociative 
anaesthetics—autocoids—^timicrobials and principles of 
chemotherapy in microbial injections—^use of hormones in 
therapeutics—chemotherapy of parasitic infections—Drug 
and economic persons in the Edible tissues of animals— 
chemothers^jy of Neoplastic diseases. 

1.7 Veterinary Hygiene with reference to water, air and 

habitation; * 

Assessment of pollution of water, air and soil—Importance 
of climate in animal health—effect of environment on animal 
function and performance—relationship between 
industrialisation and animal agriculture—animal housing 
requirements for specific categories of domestic animals 
viz. pregnant cows & rows, miUdng cows, broiler birds— 
stress, strain & productivity in relation to animal habitation. 

2. Animal Diseases : 

2.1 Pathogenesis, symptoms, postmortum lesions, 
diagnosis, and control of infection diseases of cattle, pigs 
and poultry, horses, sheep and goats. 

2.2 Etiology, symptoms, diagnosis, treatment of 
production diseases of cattle, pig and poultry. 

2.3 Deficiency diseases of domestic animals and'birds. 

2.4 Diagnosis and treatment of nonspecific condition like 
inqiaction. Bloat, Diarrhoea. Indigestion, dehydration, stic^e, 
poisioning. 

2.5 Diagnosis and treatment of neurological disorders. 

2.6 Principles and methods of immimisation of animals 
against specific ^senses—hard immunity—disease free 
zones—‘zero* disease concept—chemoprophylaxis. 


2.7 Anaesthesia—local, regional and general— 
presnesthetie medication. Symptoms and surgical 
interference in fractures and dislocation. Hernia, choking, 
abomassal displacement—Caesarian operations, 
itunenotomy—Castrations. 

2.8 Disease investigation techniques—Materials for 
laboratory investigation—Establishment Animal Health 
Centres—Disease free zone. 

3. Veterinary Public H^th 

3.1 Zoonoses : 

Classification, definition; role of animals and birds in 
prevalence and transmission of zoonotic diseases— 
occupational zoonotic diseases. 

3.2 Epidemiology : 

Principles, definition of epidemiological terms, application 
of epidemit^ogical measures in tile stutfy of diseases and 
disease control, ejndemitHogical features of air, water and 
fiaod borne infections. 

3.3 Veterinary Jurisprudence : 

Rules and Regulations for improvement of animal quality 
and prevention of animal diseases—state and control Rules 
for prevention of animal and animal product borne 
diseases—S.P C.A.—^veterolegal cases—certificates— 
Materials and Methods of collection of samples for 
v^erolegal investigation. 

4. Milk and Milk Product Technology : 

4.1 Milk Technology : 

Organization of rural milk procurement, collection and 
transport of raw milk. 

Quality, testing and grading raw milk. Quality Storage 
grades of whole milk. Skimmed milk and cream. Processing, 
packaging, storing, distributing, maiketing defects and their 
control and nutritive properties of the following milks ; 
Pasteurized, standardized, toned, double toned, sterilized, 
homogenized, reconstituted, recombined and flavoured 
milks. Preparation of cultured milks, cultures and their 
management, yogurt, Dahi, Lassi and Srikhand. 

Preparation of flavoured and sterilized milks. Legal 
standards, Sanitation requirement for clean and safe milk 
and for the milk plant equipment. 

4.2 Milk Products Technology : 

Selection of raw materials, assembling, production, 
processing, storing, distributing and marireting milk products 
such as Butter, Ghee, Khoa, Channa, Cheese; Condensed, 
evaporated, dried milk arid baby food; Ice cream and Kulfi; 
by products; whey products, butter milk, lactose and casein. 
Testing, Grading, judging milk products—^BIS and Agmaik 
specifications, legiti ^attolards, quality control nutritive 
properties. Packaging, procesring and operational control 
Costs. 
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5. Meat Hygiene and Technology : 

5.1 Meat Hygiene ; 

5.1.1 Ante mortem care and management of food animals, 
stunning, slaughter and dressing operations; abattoir 
requirements and designs; Meat inspection procedures and 
judgement of carcass meat cuts—drading of carcass meat 
cuts—duties and functions of Veterinarians in wholesome 
meat production. 

5.1.2 Hygienic methods of handling production of 
meat—spoilage of meat and control measures—Post 
slaughter physicochemical changes in meat and factors that 
influence them—^Quality improvement methods— 
Adulteration of meat and defection—Regulatory provisions 
in Meat trade and Industry. 

5.2 Meat Technology 

5.2.1 Physical and chemical characteristics of meat— 
meat emulsions—methods of fweservation of meat—curing, 
canning, irradiation, packaging of meat and meat products; 
meat products and formulations. 

5.3 Byproducts 

Slaughter house by products and their utilisation—Edible 
and inedible byproducts—social and economic implications 
of proper utilisation of slaughter house byproducts—Organ 
products for food and pharmaceuticals. 

5.4 Poultry Products Technology 

Chemical composition and ;iu^tive value of poultry 
meat, pre slaughter care and management. Slaughtering 
techniques, inspection, preservation of poultry meat, and 
products. Legal and BIS standards. 

Structure, composition and nutritive value of eggs. 
Microbial spoilage. Preservation aiul maintenance. Marketing 
of poultry meat, eggs and products. 

5.5 Rabbit/Fur Animal farming.—Care and management 
of rabbit meat produaion. Disposal and utilisation of fiir 
and wool and recycling of waste byproducts. Grading of 
wool. 

6. Extension.—Basic philosophy, objectives, concept and 
principles of extension. Different Methods adopted to 
educate farmers and rural conditions. Generation of 
technology, its transfer and feedback. Problems of ccmstraints 
in transfer of technology. Animal husbandry programmes 
for rural development, 

BOTANY 
PAPER—I 

1, Microbiology and Plant Pathology.—Viruses, bacteria, 
and plasmids—structure and reproduction. General account 
of infection. Phytoimmunology. Applications of 
microbiolo^ in agriculture, industry, medicine and pollution 
control in air, soil and water. 


Important plant diseases caused viruses, bacteria 
mycoplasma, huigi and nematodes. Modes of infection and 
dissemination. Molecular basis of infection and disease 
resistanc^defence. Physiology of parasitism and control 
measures. Fungal toxins. 

2. Cryptogams.—Algae, Fungi, Bryophytes, 
Pteridophytes—structure and reproduction from evcrfutionaiy 
viewpoint. Distribution of Cryptogams in India and their 
economic potential. 

3. Phanerogams—Gymnosperms : Concept of 
Progymnosperms. Classification and distribution of 
Gymnosperms. Salient features of Cyoadales, Coniferales 
and Gnetales, their structures and reproductionL General 
account of Cycadofilicales, Beimettitales and Cordaitales. 

Angiosperms.—Systematics, anatomy, embryology, 
palynology and phylogeny. 

Conqiarative account of various systems of Angioqierm 
Classification. Study of angiospermic families— 
Magnoliaceae, Ranunculaceae, Brassicaceae (Cniciferae), 
Rosaceae, Leguminosae, Euphorbiaceae, Malvaceae, 
Dipterocarpaceae, .^iaceae (Unfeelliferae), Asclqiiadaceae, 
Verbenaceae, Solanaceae, Rubiaceae, Cucurbitaceae, 
Asteraceae (Compositae), Poaceae (Gramineae), Aiecaceae 
(Palmae), Uliaceae, Musaceae, Orchidaceae. 

Stomata and their types. Anomalous secondary growth. 
Anatomy of C3 and C4 plants. 

Development of male and female gametophytes, 
pollination, fertilization. Endosperm—its development and 
function. Patterns of embryo d^lc^ent. Polyembiyony, 
apomixis. Af^lications of palynolo^. 

4. Plant Utility and Eiqiloitatioii—Origin of cultivated 
plants, \^vilov*s centres of origin. Plants as sources for 
food, fodder, fibres, spices, beverages, drugs, narcotics, 
insecticides, timber, gums, resins and ^es. 

Latex, cellulose Starch and their products. Peifiimeiy, 
Importance of Ethnobotany in Indian context. Energy 
plantation. Botanical Gardens and Herbaria. 

5. Morphogenesis.—Totipotency, polarity, symmetry and 
differentiation. Cell, tissue, organ and protoplast culture. 
Somatic h>brid5 and Cybrids. 

PAPER—n 

I. Cell Biology.—Techniques of Cell Biology. Prokaryotic 
and eukaryotic cdls—structural and ultrastructural details. 
Structure and functicm of extracellular nuitrix or ECM (cell 
wall) and memberanes—cell adhesion, membrane tranqxnt 
and vesicular transport. Structure and function of cell 
organelles (chloroplasts, mitochondria, ER, ribosomes, 
endosomes, lysosomes, peroxisomes, hydrogenosome). 
Nucleus, nucleolus, nuclear pore complex. Chromatin and 
nucleosome. Cell signalling and cell receptors. Signal 
transduction (G>1 proteins, etc.). Mitosis and meiosis; 
molecular basis of cell cycle. Numerical and structural 
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variations in chromosomes and their significance. Study of 
polytene, lampbrush and B<chromosomes—structure, 
behaviour and significance. 

2. Genetics, Molecular Biology and Evolution.— 
Devdopment of genetics, and gene versus allele concepts 
(Pseudoalleles). Quantitative genetics and multiple factors. 
Linkage and crossing over—methods of gene mapping 
including molecular nu^ (idea of mapping function). Sex 
chromosomes and sexlinked inheritance, sex determination 
and molecular basis of sex differentiation. Mutations 
(biochemical and molecular basis), Cytoplasmic inheritance 
and cytoplasmic genes (including genetics of male sterility). 
Prions and prion hypothesis. 

Structure and synthesis of nucleic acids and proteins. 

Genetic code and regulation of gene e?q)ression. 

Multigene families. 

Organic evolution—evidences, mechanism and theories. 

Role of RNA in origin and evolution. 

3. Plant Breeding, Biotechnology and Biostatistics.— 
Methods of plant breeding—introduction, selection and 
hybridization (pedigree, backcross, mass selection, bulk 
method). Male sterility and heterosis breeding. Use of 
apomixis in plant breeding. Micropropagation and genetic 
engineering—^methods of transfer of genes and transgenic 
crops; development and use of molecular markers in plant 
breeding. 

Standard deviation and coefiQcieht of variation (C^. Tests 
of significance (Z4est, t-test and chi-square tests). Probability 
and distributions (normal, binomial and Poisson 
distributions). Correlation and regression. 

4. Physiology and Biochemistry.—Water relations, 
Mineral nutrition and ion transport, mineral deficiencies. 
Photo-synthesis—photochemical reactions photo- 
pho^hoiylation and carbon pathways including C pathway 
(photorespiration), C, C and CAM pathways. Re^iration 
(anerobic and aerobic, including fermentation)—electron 
transport chain and oxidative phosphorylation. 
Chemiosmotic theory aiwl ATP synthesis. Nitrogen fixation 
and nitrogen metabolism. Enzymes, coenzymes, energy 
transfer and eifeigy conservation. InqxHtance of secondary 
metabolites. Pigments as photoreceptors (plastidial pigments 
and phytochrome), Photoperiodism and flowering, 
vemaUzation, senescene. Growth substances—^their chemical 
nature, role and application in agri-horticulture, growA 
indices, growth movements. Stress physiology (heat, water, 
salinity, metal). Fruit and seed physiology. Dormancy, 
storage and germination of seed. Fruit ripening—its 
molecular basis and manipulation. 

5. Ecology and Plant Geogr^hy.—Ecological fectors. 
Concepts and dynamics of community. Plant succession. 
Concepts of biosphere. Ecosystems and their conservation. 
Pollution and its control (including phytoremediation). 


Forest types of India—afforestation, deforestation and 
social forestry. Endangered plants, endemism and Red Data 
Books. Biodiversity. Convention of Biological Diversity, 
Sovereign Rights and Intellectual Property Rights. Biogeo^ 
chemical cycles. Global warming. 

CHEMISTRY 

PAPER—I 

1. Atomic structure 

Quantmn theory, Heisenberg's uncertainty principle, 
Schrodinger wave equation (time independent). 
Interpretation of wave function, particle in one-dimensional 
box, quantum numbers, hydrogen atom wave functions. 
Sh^s of s, p and d orbitals. 

2. Chemical bonding 

Ionic bond, characteristics of ionic conqxrunds, fectors 
affecting stability of ionic compounds, lattice energy, Bom- 
Haber cycle; covalent bond and its general characteristics, 
polarities of bonds in molecules and their dipole moments. 
Valence bond theory, concept of resonance and resonance 
energy. Molecular orbital theory (LCAO method); bonding 
in homonuclear molecules : H+j, H^ to Ne^, NO, CO, HF, 
CN CN, BeHj and CO^. Con[q)arison of valence bond and 
molecular orbital theories, bond order, bond strength and 
bond length. 

3. Solid state 

Forms of solids, law of constancy of interfacial angles, 
crystal systems and crystal classes (crystallographic groups). 
Designation of crystal faces, lattice structures and unit cell. 
Laws of rational indices. Bragg's law. X-ray diffraction by 
crystals. Close packing, radius ratio rules, calculation of 
some limiting radius ratio values. Structures of NaCl, ZnS, 
CsCl, CHj and rutile. Imperfections in crystals, 
stoichiometric and nonstoichiometric defects, impurity 
defects, semiconductors. Elementary study of liquid crystals. 

4. The gaseous state 

Equation of state for real gases, intermolecular 
interactions, liquification of gases and critical phenomena. 
Max-well’s distribution of speeds, intermolecular collisions, 
collisions on the wall and effusion. 

5; Thermotfynamics and statistical thermodynamics 

Thermodynamic systems, states and processes, woiic, heat 
and internal energy, first law of thermodynamics, woi^c done 
on the systems and heat absorbed in different types of 
processes; calorimetry, energy and enthalpy changes in 
various processes and their temperature deperulence. 

Second law of thermodynamics; entropy as a state 
function, entropy changes in various processes, entropy— 
reverability and irreversibility. Free energy functions; criteria 
for equilibrium, relation between etpiilibrium constant and 
themuxlynamic quantities; Nemst heat theorem and third 
law of thermodynamics. 
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Micro and macro states; canonical ensemble and canonical 
partition function; etectronic, rotational apd vibrational 
partition functions and themKKfynamic quantities; chemical 
equilibrium in ideal gas reactions. 

6. Phase equilibria and solutions 

Phase equilibria in pure substances; Clausius-Clapeyion 
equation; phase diagram for a pure substance; phase 
equilibria in binary systems, partially miscible liquids— 
upper and lower critical solution temperatures; partial molar 
quantities, their significance and determination; excess 
thermodynamic functions and their determination. 

7. Electrochemistry 

Debye-Huckel theory of strong electrolytes and Debye- 
Huckel limiting Law for various equilibrium and transport 
properties. 

Galvanic cells, concentration cells; electrochemical series, 
measurement of e.m.f. of cells and its applications; fuel 
cells and batteries. 

Processes at electrodes; double layer at the interface; rate 
of charge transfer, current density; overpotential; 
electroanalytical techniques—voltametry, polarography, 
amperometry, cyclic-voltametry, ion selective electrodes and 
their use. 

8. Chemical kinetics 

Concentration dependence of rate of reaction; diflferential 
and integral rate equations for zeroth, first, second and 
fractional order reactions. Rate equations involving reverse, 
parallel, consecutive and chain reactions; effect of 
temperature and pressure on rate constant. Study of fast 
reactions by stop-flow and relaxation methods. Collisions 
and transition state theories. 

9. Photochemistry 

Adsorption of light; decay of excited state by different 
routes; photochemical reactions between hydrogen and 
halogens and their quantum yields. 

10. Surface phenomena and catalysis 

Adsorption from gases and solutions on solid adsorbents, 
adsorption isotherms—Langmuir and B.E.T isotherms; 
determination of surface area, characteristics and mechanism 
of reaction on heterogeneous catalysts. 

11. Bio-inorganic chemistry 

Metal ions in biological systems and their role in ion- 
transport across the membranes (molecular mechanism), 
ionophores, photosynthesis—PSI, PSH; nitrogen fixation, 
o.xygen-uptake proteins, cytochromes and ferrodoxins. 

12. Coordination chemistry 

(a) Electronic configurations; introduction to theories of 
bonding in transition metal complexes. Valence bond theory, 
crystal field theory and its modifications; applications of 
theories in the explanation of magnetism and electronic 
spectra of metal complexes. 


(b) Isomerism in coordination cothpounds. lUPAC 
nomenclature of coordination cbmpounds; stereochemistry 
of conqilexes with 4 and 6 coordination numbers; chelate 
effect and polynuclear conqilexes; trans effect and its 
theories; kinetics of substitution reactions in square-planar 
complexes; thermodynamic and kinetic stability of 
conqilexes. 

(c) Synthesis and structures of metal carbonyls; 
caiboxylate anions, caiboi^ hydrides and metal nitrosyl 
corti^unds. 

(d) Conqilexes with aromatic systems, synthesis, structure 
and bonding in metal olefin conqilexes, all^e conqilexes 
and cyclopentadienyl complexes coordinative unsaturation, 
oxidative addition reactions, insertion reactions, fluxional 
molecules and their characterization. Conqxxmds with mu¬ 
metal bonds and metal atom clusters. 

13. General chemistry of 'f' block elements 

Lanthanides and actinides; separation, oxidation stated 
magnetic and spectral properties; lanthanide contraction. 

14. Non-Aqueous Solvents 

Reactions in liquid NH,, HF, SO, and H^SO^. Failure of 
solvent system concept, coordination model of noft-aqueous 
solvents. Some highfy acidic media, fluorosulphuric acid 
and s^)er acids. 

PAPER-n 

1. Delocalised covalent bonding ;—Aromaticity, anti- 
aromaticity; annulenes, azulenes, tropolones, kekulene, 
fidvenes, sydnones. 

2 (a). Reaction mechanisms :—General methods (both 
kinetic and non-kinetic of study of mechanisms or organic 
reactions illustrated by examples—use of isotopes, crossover 
experiment, intermediate trapping, stereochemistry; energy 
diagrams of simple organic reaction^—transition states and 
intermediates; energy of acthution; thermodynamic control 
and kinetic control of reactions. 

(b) Reactive intermediates Generation, geometry, 
stability and reactions of caibonium and carbenium ions, 
carban-ions, free radicals, caibenes, benzynes and nitrenes. 

(c) Substitution reactionsSNl, SN2, Sni, SNl', SN2', 
SNi’ and SRNl mechanisms; neighbouriiig group 
participation; electrophilic and nucleophilic reactions of 
aromation compounds including simple heterocyclic 
compounds—^pyrrole fiiran, thiophene, indole. 

(d) Eliimnation reactions:—E1, E2 and E1^ mechanisms 
orientation in E2 reactions—Saytzeff and Hoffmann; 
pyrolytic syn elimination—acetate pyrolisis, Chugaev and 
Cope elemi nation. 

(e) Addison reactions ;—Electrophilic addition to C = 

C and C = C nucleophilic additiem to C - O, C = N, 
conjugated olefins and carbonyls. 
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(f) Rearrangements :—Pinacol^—pinacolone, Hoffmann, 
Beckmann, Baeyer—VilUger, Favorskii, Fries, Claisen, C(^, 
Stevens and Wagner—Meor^ein rearrangements. 

3. Pericyclic reacrioiu :—Classification and examples 
Woodward—Hoffmann rules—electrocyclic reactions, 
cyclo-addition reactions [2+2 and 4+2 and] and sigmatrq)ic 
shifts [1, 3; 3,3 and 1,5], FMO approach. 

4. Chemistry and mechanism of reactions. :—Aldol 
condensation (including directed aldol condensation), 
Claiseh et^ensation, Dieckmaim, Perkin, Knoevenagel, 
Wittig, Clenunensen, Wolff—^Kishner, Cannizzaro and von 
Richter reactions; Stobbe, benzoin and acyloin 
condensations; Fischer indole synthesis, Skrai^ synthesis, 
Bischler—Napieralski, Sandm^er, Reimer—Timnann and 
Reformatslqf reactions. 

5. Polymeric Systems 

(a) Physical chemistry of polymers :—Polymer solutions 
and their thermo^namic properties; number and weight 
average molecular weights of Polymers. Determination of 
molecular weights by sedimentation, light scattering, 
osmotic pressure, viscosity, end group analysis methods. 

(b) Preparation and properties of polymers ;—Organic 
polymers—polyethylene, polystyrene, polyvinyl chloride. 
Teflon, nylon, terylene, synthetic and natural rubber. 
Inorganic polymers—phosphonitrilic halides, borazines, 
silicones and sitlicates. 

(c) Biopolymdfis :^asic bonding in proteins, DNA and 
RNA. 

6. Synthetic uses of reagents :•—OsO^, HIO^, CrOj, Pb 
(OAc)„ SeOj, NBS. B^H^, Na-Liquid NH,. LiAlH^, NaBH„ 
«-BuLi, MCPBA. 

7. Photochemistry :—Photochemical reactions of simple 
organic compounds, excited and ground states, singlet and 
trqrlet states, Norrish—Type I and Type II reactions. 

8. Principles of spectroscopy and applications in 
structure elucidation. 

(a) Rotational spectra :—diatomic molecules; isotopic 
substitution and rotational constants. 

(b) \ibrational speara :—diatomic molecules, linear 
triatomic molecules, specific frequencies of functional 
groiqrs in polyatomic molecules. 

(c) Electronic spectra :—Singlet and triplet states, n-> 
7i*and7r^^ * transitions; ^plication to conjugated double 
bonds and coiyugated carbonyls—Woodward-Fieser rules. 

(d) Nuclear magnetic resonance :—isochronous and 
aniso-chronous protons; chemical shift and coupling 
constants; 

Application of H' NMR to sinq)le organic molecules. 

(p) Mass spectra ;—^Plar»nt peak, base peak, daughter 
peak, metastable peak, fragmentation of simple organic 
molecules; 

£—cleavage, McLaflferty rearrangement. 


(f) Electron spin resonance :—Inorganic coirqrlexes and 
free radicals. 

CHEMICAL ENGINEERING 
Paper I 
Section A 

(a) Fluid and particle Dynamics 

Viscosity of fluids. Laminar and turbulent flows. 
Equation of continuity and Navier—Stokes equation— 
Bernoulli's theorem. Flow meters, fluid drag and pressure 
drop due to friction, reynolds Number and fiction fector— 
effect of pipe roughness. Economic pipe diam^er, Pun^, 
water, air/steam jet gectors, conqrressors, blowers and fens. 
Agitation and mixiiig of liquids. Mixing of solids and 
pastes. Crushing and Grinding—^principles and equipment 
Rittinger's and Bond's lows. Filtration and filtration 
equipment. Fluid-p^cle mechanics-r-firee and hind^ed 
settling. Eluidisation and minimum fluidization velodty, 
concepts of compressible and incompressible flow. Transport 
of Solids. 

(b) Mass Transfer 

Molecular division coefhcieiUs, first and second law oi 
diffusion, mass transfer coefficients, film and penetration 
theories of mass transfer. Distillation, simple distillation 
relative volatility, fractit^ di^l^on, plate and packed 
columns for distilla|ipii. Calcuiaiiyy^ of theoretical number 
of plates; Uquid equilibria. Extraction—theory and practice; 
Design of gas absoiption columns. Drying. Humidification, 
dehumidification. Oystallisation. Design of equipment. 

(c) Heat Transfer 

Conduction, thermal conductivity, extended surfece heat 
transfer. 

Convection—^fiee and forced. Head transfer coefficients— 
Nusseit Number. LMTD and effectiveness. NTU methods 
for the design of Double Pipe and Shell & Tube Heat 
Exchangers. Analogy between heat and mornermun trsmsfer. 
Boiling and condensation heat transfer. Single and 
multiple—effect ev^;)orators. Radiation—Stefan—Boftzman 
Law, emissivity and absorptivity. Calculation of heat load 
of a furnace. Solar heaters. 

Section 6 

(d) Novel Separation Processes. 

Equilibrium separation processes—ion-exchange, osmosis, 
electro—diaj^s, reverse osmosis, ultra—filtration and other 
membrane processes. Molecular distillation. Siq)er critical 
fluid extraction. 

<e) Process Equq>ment Design. 

Factors affecting vessel design criteria:^^OSt 
considerations. Design of storage vessels-^vetti^, 
horizontal ^erical, underground twiks fer atmog)heric and 
higher pressure. Design of closures flat and eliptical head. 
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Design of supports. Materials of construction— 
characteristics and selection. 

(f) Process Dynamics and Control. 

Measuring instruments for process variables like level, 
pressure, flow, temperature pH /and concentration with 
indication in visual/pneumatic/aaalof^digital signal forms. 
Control variable manipulative varud)!^ and load variables. 
Linear control—Laplace transforms. PID controllers. Block 
diagram representatiwi. Transient and frequency req)onse, 
stability of closed loop systems. Advanced control strategies. 
Computer based process control. 

Paper II 

Section A 

(a) Material and energy Balances 

Material and energy balance calculations in processes 
with recycle/bypass/purge. Combustion of solid/liquid/ 
gaseous fuels, stoichiometric relationships and excess air 
requirements. Adiabatic flame temperature. 

(b) Chemical Engineering Thermodynamics 

Laws of thermodynamics. PVT relationship for pure 
components and mixtures. Energy functions and inter¬ 
relationships—Maxwell's relations. Fugacity activity and 
chemical potential, \hpour liquid equilibria for ideal/non- 
ideal, single and multicomponent systems. Criteria for 
chemical reaction equilibrium, equilibrium constant and 
equilibrium conversions. Thermodynamic cycles— 
refrigeration and power. 

(c) Chemical Reaction Engineering 

Batch reactors—kinetics of homogeneous reactions and 
interpretation of kinetic data. Ideal flow reactors—CSTR, 
plug flow reactors and their performance equations. 
Temperature effects and run-away reactions. Heterogeneous 
reactions—catalytic and nonn^atalytic and gas-solid and gas- 
liquid reactions. Intrinsic kinetics and global rate concq)t. 
Importance of interphase and intrapaiticle mass transfer on 
performance. Effectiveness factor. Isothermal and non- 
isothermal reactors and reactor stability. 

Section B 

(d) Chemical Technolgy 

Natural organic products—Wood and wood-based 
chemicals, pulp and paper, Agro industries— Sugar, Edible 
oils extraction (including tree-based seeds). Soaps and 
detergents. Essential oils. Biomass gasification (including 
biogas). Coal and coal chemicals. Petroleum «nd Natural 
gBs>—Petroleum refining (Atmospheric disUllation/cracldng/ 
reforming)—Pctro-chemical Industries—PolyethyUnes 
(LDPE/ffl)PE/LLDPE). Polyvinyl Chloride, Polystyrene, 
Ammonia manufacture Cement and lime industries. Paints 
and varnishes. Glass ceramici, Peftnentation^-alcchol and 
antibiotics. 


(e) Environmental Engineering and Safety 

Ecology and Environment. Sources of pollutants in air 
water. Green house effect, ozone layer depletion, acid rain. 
Micro meteorology and dispersion of pollutants ip 
environment. Measurement techniques of pollutant levels 
and their control strategies. Solid wastes, their hazards and 
their disposal techniques. Design and performance analysis 
of pollution control equipment. Fire and e^qplosion hazard 
rating—HAZOP and HAZAN. ^neigency planning disaster 
management. Environmental legislations—^water, air and 
environment protection Acts. Forest (Conservation) Act. 

(f) Process Engineering Economic 

Fixed and working capital requirement tor a process 
industry and estimation methods. Cost estimation and 
comparison of alternatives. Net present value by discounted 
cash flow. Pay back analysis. IRR. Depreciation, taxes and 
insurance. Break-even point analysis. Project scheduling— 
PERT and CPM. Profit and loss account, balance sheet and 
financial statement. Plant location and plant layout including 
piping. 

CIVIL ENGINEERING 
PAPER-1 

Part-A ; ENGINEERING MECHANICS, STRENGTH OF 
MATERIALS AND STRUCTURAL ANALYSIS. 

ENGINEERING MECHANICS : 

Units and Dimensions, SI Units, Vectors, Concept of 
Force, concept of particle and rigid body. Concurrent, Non 
Concurrent and parallel forces in a plane, moment of force 
and Varignon's theorem, free body diagram, conditions of 
equilibrium. Principle of virtual work, equivalent force 
system. 

First and Second Moment of area. Mass moment of Inertia. 

Static Friction, Inclined Plane and bearings. 

Kinematics and Kinetics : 

Kinematics in cartesian and Polar Co-ordinates, motion 
under uniform and non-uniform acceleration, motion under 
gravity. Kinetics of particle : Momentum and Energy 
principles, D' Alembert's Principle, Collision of elastic 
bodies, rotation of rigid bodies, simple harmonic motion. 
Flywheel. 

STRENGTH OF MATERIALS : 

Simple Stress and Strain, Elastic constants, axially loaded 
compression members, Shear force and bending moment, 
theory of simpls bending, shear Stress distribution across 
cross sections, Be^ns of uniform strength, Leaf spring. Strain 
Energy indirect suess, bending & shear. 

Deflection of beams ; Mecaulay's Method. Mohr's 
Moment area method. Coi^jugate beam method, unit load 
method, Torsion oi Sh^s, TVansmission of power, close 
coiled helical springs, Elastic stability of columns, Euler's. 




Rankine's and Secant fonnulae. Principal Stresses and 
Strains in two dimensions, Mohr's Circle, Theories and 
Elastic Failure, Thin^and Thick cylinders Stresses due to 
internal and external pressure—Lame's equations. 

STRUCTURAL ANALYSIS ; 

Castiglianio's theorems I and II, Unit load method, method 
of consistent deformation applied to beams and pin jointed 
trusses. Slope-deflection, moment distribution, Kani's method 
of analysis and column Analogy method applied to 
indeterminate beams and rigid frames. 

Rolling loads and Influences lines : Influences lines for 
Shear Force and Bending moment at a section of a beam. 
Criteria for maximum shear force and bending Moment in 
beams traversed by a system of moving loads. Influences 
lines for simply supported plane pin jointed trusses. 

Arches: Three hinged, two hinged and fixed arches, rib 
shortening and temperature effects, influence lines in arches. 

Matrix methods of analysis ; Force method and 
displacement method of analysis of indeterminate beams 
and rigid frames. 

Plastic Analysis of beams and frames : Theory of plastic 
bending, plastic analysis, statical method. Mechanism 
method. 

Unsymmetrical bending : Moment of inertia, product of 
inertia, position of Neutral Axis and Principal axis, 
calculation of bending stresses. 

Part-B : DESIGN OF STRUCTURES : STEEL, 
CONCRETE AND MASONRY STRUCTURES. 

STRUCTURAL STEEL DESIGN : 

Structural Steel ; Factors of safety and load fectois. 
Rivetted. bolted and welded joints and connections. Design 
of tension and compression members, beams of built up 
section, rivetted and welded plate girders, gantry girders, 
stancheons with batten and lacings, slab and gussetted 
column bases. 

Design of highway and railway bridges ; Through and 
deck type plate girder, Warren girder, Pratt truss. 

DESIGN OF CONCRETE AND MASONRY 
STRUCTURES 

Concept of mix design. Reinforced Concrete : Working 
Stress and Limit State method of design— 
Recommendations of I S. codes, design of one way and two 
wav slabs, staircase slabs, simple and continuous beams of 
rectangular. T and L sections, compression members under 
direct load with or without eccentricity. Isolated and 
combined footings. 

Cantilever and Counterfort type retaining walls. 

Water tanks : Design requirements for Rectangular and 
circular tanks resting on ground. 


Prestressed concrete : Methods and systems of 
prestressing, anchorages. Analysis and design of sections 
for flexure based on working stress, loss of prestress. 

Design of brick masonry as per I.S. codes. 

Design of masonry retaining walls. 

Part-C : FLUID MECHANICS, OPEN CHANNEL 
FLOW AND HYDRAULIC MACHINES. 

FLUID MECHANICS : 

Fluid properties and their role in fluid motion, fluid statics 
including forces acting on plane and curve surfaces. 

Kinematics and Dynamics of Fluid flow : Velocity and 
accelerations, stream lines, equation of continuity, irrotational 
and rotational flow, velocity potential and stream functions, 
flownet, methods of drawing flownet, sources and sinks, 
flow separation, free and forced vortices. 

Control volume equation, continuity, momentum, energy 
and moment of momentum equations from control volume 
equation, .Navier-Stokes equation, Eulers equation of 
motion, application to fluid flow problems, pipe flow; plane, 
curved, stationary and moving vanes, sluice gates, weirs, 
orifree meters and \fenturi meters. 

Dimensional Analysis and Similitude: Buckingham’s Pi- 
theorem, dimensionless parameters, similitude theory, model 
laws, undistorted and distorted models. 

Laminar Flow: Laminar flow between parallel, stationary 
and moving plates, flow through tube. 

Boundary layer : Laminar and turbulent boundary layer 
on a flat plate, laminar sublayer, smooth and rough 
boundaries, drag and lift. 

Turbulent flow through pipes ; Characteristics of 
turbulent flow, velocity distribution and variation of pipe 
friction factor, hydraulic grade line and total energy line, 
siphons, expansions and contractions in pipes, pipe 
networks, water hammer in pipes and surge tanks. 

Open channel flow : Uniform and non-uniform flows, 
momentum and energy correction factor, specific energy 
and specific force, critical depth, resistance equations and 
variation of roughness coefficient, rapidly varied flow, flow 
in contractions, flow at sudden drop, hydraulic jump and its 
applications, surges and waves, gradually varied flow, 
classification of surface profiles, control section, step 
method of integration of varied flow equation, moving surges 
and hydraulic bore. 

(C) HYDRAULIC MACHINES AND HYDROPOWER; 

Centrifugal pumps—Types, characteristics. Net Positive 
Suction Height (NPSH), specific speed. Pumps in parallel. 

Reciprocating pumps, Airvessels, hydraulic ram. 
efficiency parameters. Rotary and positive displacement 
pumps, diaphragm and jet pumps. 
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Hydraulic turbines, types, classification, choice of 
turbines, performance parameters, controls, characteristics 
specific speed. ’ 

Pnnciples oi hydropower development. Types, layouts 
and Component works. Surge tanks, types and choice. Flow 
duration curves and dependable flow. Storage and pondage. 
Pumped storage plants. Special features of mini, micro- 
hyde! plants. 

Part-D ; GEO-TECHNICAL ENGINEERING 

Types of soil, phase relationships, consistency limits, 
particle size distribution, classification of soil, structure and 
clay mineralogy. 

Capillary water and structural water, effective stress and 
pore water pressure, Darcy's, Law, factors alfecting 
perin(^bility, determination of permeability, permeability of 
stratified soil deposits. 

Seepage pressure, quicksand condition, ccinpressibility 
and consolidation, Terzaghi's theory of one dimensional 
consolidation, consolidation test. 

Compaction of soil, field control of compaction. Total 
stress and effective stress parameters, pore pressure 
coeflicients. 

Shear strength of soils, Mohr Coulomb failure theory 
Shear tests, 

Earth pressure at rest, active and passive pressures. 
Rankincs theory Coulomb's wedge theory, earth pressure 
on retaining wall, sheetpile walls. Braced e.xcavation. 

Bearing capacity, Terzaghi and other important theories 
net and gross bearing pressure. 

Immediate and consolidation settlement. 

Stability of slope. Total Stress and Effective Stress 
methods. Com cntional methods of slices, stability number. 

Subsurface c.vploration, methods of boring, sampling, 
penetration tests, pressure meter tests. 

Esseiuial features of foundation, types of foundation 
design uitena. choice of type of foundation, stress 
distribution m ^oiis. Boussinessq's theory, Newmarks' chart, 
pressure bulb, contact pressure, applicability of different 
bearing capacity theories, evaluation of bearing capacity 
from held tests, allowable bearing capacity, Settlement 
analysis, allowable settlement 

Proportioning of fooling, isolated and combined footings, 
rafts, buoyancy rafls. Pile foundation, types of piles, pile 
capacit). static and dynamic analysis, design of pile grouns 
pitc load test, settlement of piles, lateral capacih . Foundation 
Hi uIlvs (jround improvement techniques—preloading, 

<!; n. stone column, grouting, soil stabilisation. 


PAPER-II 

Part-A : GONSTRUCTTON TECHNOLOGY, EQUffMBfT 
PLANNING AND MANAGEMENT. 

1. CONSTRUCTION TECHNOLOGY; 

ENGINEERING MATERIALS; 

Physical prc^ities of cwistruetion ^materials : Stones, 
Bricks and Tiles; Lime, cement, and Surkhi Mortars; Lime 
Concrete and Cement concrete. Properties of freshly mixed 
and hardened concrete, flooring Tiles, use of ferro-cement, 
fibre-reinforoed and polymer concrete, high strength concrete 
and light weight concrete. Timber : Properties and uses; 
defects in timber, seasoning and preservation of tinker! 
Plastics, rubber and damRtproofing materials, termite 
proofing, Materials for Low cost housing. 

CONSTRUCTION: 

Building components and their functions; Brick 
masonry; Bqnds, jointing. Stone masonry. Design of Brick 
masonry walls as per I.S. codes, Factors of safety, 
serviceability^ and strength requirements; plastering, pointing. 
Types of Floors & Roofs. Ventilators, Repairs in buildings. 

Functional planning of building ; Building orientation, 
circulation, grouping of areas, privacy' concept and design 

of energy' efficient building; provisions of National Building 
Code. ^ 

Building estimates and specifications; cost of works; 
valuation. 

2 CONSTRUCTION EQUIPMENT ; 

Standard and special types of equipment. Preventive 
maimenance and repair, factors affecting the selection of 
equipment, economical life, time and motion study, capital 
and maintenance cost. 

Concreting equipments ; Weigh batcher, mixer, vibrator, 
batching plant, Concrete pump. 

Earth-work equipments ; Power shovel, hoe, bulldozer, 
dumper, trailers and tractors, rollers, sheep foot roller. 

3. CONSTRUCTION. PLANNING AND MANAGEMENT; 

Construction activity, schedules, job lavout, bar charts, 
organization of contracting firms, project control and 
supervision. Cost reduction measures. 

Newwork analysis : CPM and PERT analysis, Float Times, 
crashing of activities, contraction of network for cost 
optimization, updating, Cost analysis and resource allocation. 

Element of Engin«)ring Economics, methods of appraisal, 
present worth, annual cost, benefit-cost, incremental analysis. 
Economy of scale and size. Choosing between alternatives 
including levels of investments. Project profitabdity. 


!• • 
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Part-B ; SURVEY AND TRANSPORTATION 
ENGJNfflM}. 

Survey ; Common methods of distance and angle 
measuremeitts, plane table survey levelling, traverse survey, 
triangulation survey, corrections and adjustments, 
contouring, topographical map. Surveying instruments for 
above purposes. Tacheometry. Circular and transition curves. 
Principles of plidtogratnivictiy. 

Railways : Permanent way sleepers, rail fastenings, 
ballast, pcHttfe an^d crossings;' design of turn out*, stations 
and yards, turntables, signals and inter-locking, level¬ 
crossing. ConstincticBi and maintenance of permanent ways; 
SupCTelevation, creep of rail, ruling gradient, track resistance, 
tractive efFoif, relaying of track. 

Highway Engineering ; Principles of highway planning, 
Highway ahgnmentS. Geometrical design ; Cross section, 
camber, superelevation, horizontal and vertical curves, 
Classification of roads : low cost roads, flexible pavements, 
rigid pavements. Design of pavements and their constnKtion, 
evaluation of pavement failure and strengthening. 

Drainage of Toads ; Surface and sub-surface drainage. 

Traffic Engineering ; Forecasting techniques, origin and 
destination survey, highway capacity Channelised and 
unchannelised intersections, rotary design elements, 
markings, signs, signals, street lighting; Traffic surveys. 
Principle of highway financing, 

Part-C : HYDROLOGY, WATER RESOUKCES AND 
ENGINEERING : 

Hydrology ; Hydrological cycle, precipitation, 
evaporation; transpiration, depression storage, infiltration, 
overland flow,' hydfograph, flood frequency analysis, flood • 
estimation, flood routing through a reservoir, channel flow 
routing-Muskingam method. 

Ground water flow : Specific yield, storage coefficient, 

coefficient of permeability, confined and imeonfmed aquifers, 

aquitards, radial flow into a well under confined and 

unconfined conditions, tube wells, pumping and 

recuperation tests, ground water potential. 

¥ , 

WATER RF.SOURCES ENGINEERING : Ground and 
surface water resources, single and multipurpose projects, 
storage capacity of reservoirs, reservoir losses, reservoir 
sedimentation, economics of water resources projects. 

IMUGATION ENGINEERING : Water requirements of 
crops : consumptive use, quality of water for irrigation, 
duty and delta, irrigation methods and their efficiencies. 

Canals : Distribution systems for canal irrigation, canal 
capacity, canal losses, alignment of main and distributdry' 
canals, most efficient section, lined canals, their design, 
regime theory, critical shear stress, bed load, local and 
suspended load transport, cost analysis of lined and unlined 
canals, drainage behind lining. 


Water logging : causes and control, drainage s\stcin 
design, salinity. 

Canal structures : Design of cross regulators, licad 
regulators, canal falls, aqueducts, metering flumes and canal 
outlets. 

Diversion head works ; Principles and design of weirs 
on permeable and impermeable foundations. Khosla’s thcor>'. 
energy dissipation, stilling basin, sediment e.xcliiders. 

Storage works : Types of dams, design, principles of 
rigid gravity and earth dams, stability analysis, foundation 
treatment, joints and galleries, control of seepage. 

Spillways : spillway types, crest gates, energy dissipation. 

River training : Objectives of river training, methods of 
river training. 

Part-D : ENVIRONMENTAL ENGINEERING : 

^^^ter Suppty: Estimation of surface arid subsurface water 
resources, predicting demand for water, impurities of water 
iind their significance, physical, chemical and bacteriological 
analysis, waterborne diseases, standards or potable water. 

Intake of water ; Pumping and gravity' schemes. Water 
treatment : principles of coagulation, flocculation and 
sedimentation; slow-, rapid-, pressure-, filters; chlorination, 
softeuing, removal of taste, odour and salinity. 

Water storage and distribution : Storage and balancing 
reservoirs ; types, location and capacity. Distribution 
systems ' layout, hydraulics of pipe lines, pipe fittings, 
valves including check and pressure reducing valves, meters, 
analysis of di^ribution systems, leak detection, maintenance 
of distribution systems, pumping stations and their 
operations. 

Sewerage systems : Domestic and industrial wastes, storm 
sewage—separate and combined systems, flow through 
sewers, design of liewers, sewer appurtenances,,manholes, 
inlets, junctions, siphon. Plumbing in public buildings. 

Sewage characterisation ; BOD. COD, solids, dissolved 
oxygen, aitiogen and TOC. Standards of disposal in normal 
water course and on land. 

Sewage treatment: Working principles, units, chambers, 
sedimentation tank, trickling filters, oxidation ponds, 
activated sludge process, septic tank, disposal of sludge, 
rec>'cluig of waste water. 

Solid waste : Collection arid disposal in rural and urban 
contends, maiiagement of long-term ill-effects. 

Ensironmental Pollution ; Sustainable de\clopiiiciit. 
Radioactive wastes and disposals. Environmental impact 
assessment for thermal power plants mines, rh'er ^'alley 
projects. Air pollutioii. Pollution control acts. 
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FORESTRY 
PAPER I 

Section A 

1. Silviculture—General: 

General Silvicultural Principles—ecological and 
physiological factors influencing vegetation; natural and 
artificial regeneration of forests; methods of propagation, 
grafting techniques, site factors; nurser}' and planting 
techniques—nursery beds, polybags and maintenance, water 
budgeting, grading and hardening of seedlings; special 
approaches, establishment and tending. 

2. Silviculture-Systems : 

Clear felling, uniform shelter wood selection, coppice 
and conversion systems. Management of silviculture systems 
of temperate, subtropical, humid tropical, dry tropical and 
coastal tropical forests with special reference to plantation ; 
silviculture, choice of species, establishment and management 
of stands, enrichment methods, technical constraints, 
intensive mechanized methods, aerial seeding, thinning. 

3. Silviculture-Mangrove and Cold desert : 

Mangrove—habitat and characteristics, mangrove 
plantation-establishment and rehabilitation of degraded 
mangrove formations; silvicultural systems for mangrove; 
protection of habitats against natural disasters. Cold desert- 
characteristics, identification and management of species. 

4. Silviculture of trees : 

Traditional and recent advances in tropical silvicultural 
research and practices. Silviculture of some of the 
economically important species in India such as Acacia 
caU'chii, Acacia nilotica, Acacia auricuHformis, Albizzia 
lehheck, Albizzia procera, Anthocephalus Cadamba, 
Anogeixsus latifolia, Azadirachta indica, Bamboo spp, Butea 
nionosperma, Cassia siamea, Casuarina equisetifolia, 
Cedrus deodara, chukrasia tahulahs, Dalbergia sissoo, 
Dipterocarpus spp., Emhlica ojjicinalis. Eucalyptus spp, 
Omeima arborea, Hardwickia binata, Largerstroemia 
lanceolata, Pinus roxburghi, Populus spp, Pterocarpus 
niar.siipium, Prosops juHjlora, Santalum album, Semecarpus 
anacanhum, Shorea rohusta, Salmalia malabaricum, Tectona 
gratidis', Terminalia tomentasa, tamarind us indica. 

Section B 

1 Agroforcstry', Social Forestry; Joint Forest Management 
and Tribology : 

Agroforcstry'—scope and necessity; role in the life of 
people and domestic animals and in integrated land use, 
planning especially related to (i) soil and water conservation; 
(it) water recharge; (iii) nutrient availability to crops; (iv) 
nature and cco-system preservation including ecological 
balances through pest-predator relationships and (v) 
providing opportunities for enhancing bio-diversity, 
medicinal and other flora and fauna. Agroforestry systems 


under different agro-ecological zones; selection of species 
and role of multipurpose trees and NTFPs, techniques; 
food, fodder and fuel security. Research and Extension 
needs. 

Social/Urban Forestry—objectives, scope and necessity; 
peoples’ participation. 

JFM—^principles, objectives, methodology, scope, benefits 
and role of NGOs. 

Tribology—tribal scene in India; tribes, concqit of races, 
principles of social grouping, stages of tribal economy, 
education, cultural tradition, customs, ethos and participation 
in forestry programmes. 

2. Forest Soils, Soil Conservation and Watershed 

Management 

Forests soils—classification, factors affecting soil 
formation; physical, chemical and biological properties. 

Soil Conser\^tion—definition, causes for erosion; types— 
wind and water erosion; conservation and management of 
eroded soils/areas, wind breaks, shelter belts; sand dunes; 
reclamation of saline and alkaline soils, water logged and 
other waste lands. Role of forests in conserving soils, 
maintenance and build up of soil organic matter, provision 
of loppings for green leaf manuring; forest leaf litter and 
composting; role of microorganisms in ameliorating soils; 
N and C cycles, VAM. 

Watershed Management—concepts of watersheds; role 
of mini-forests and forest trees in overall resource 
management, forest hydrology, watershed development in 
respect of torrent control, river channel stabilization, 
avalanche and landslide controls, rehabilitation of degraded 
areas, hilly and mountain areas; watershed management and 
environmental functions of forests; water-harvesting and 
conservation; ground water recharge and weatershed 
management; role of integrating forest trees, horticultural 
crops, field crops, grass and fodders. 

3. Environmental Consenution and Biodiversity : 

Environment—components and inqx>rtance, principles of 
conservation, impact of deforestation; forest fires and various 
human activities like mining, construction and developmental 
projects, population growth on environment. 

Pollution—types, global warming, green house effects, 
ozone layer depletion, acid rain, impact and control 
measures, environmental monitoring; concept of sustainable 
development. Role of trees and forests in environmental 
conservation; control and prevention of air, water and noise 
pollution. Environmental policy and legislation in India. 
Environmental Impact Assessment, Economic assessment 
of watershed development vis-a-vis ecological and 
environmental protection. 

4. Tree Improvement and Seed Technology ; 

General concept of tree improvement, methods and 
techniques, variation and its use, provenance, seed source. 
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exotics; quantitative aspects of forest tree in^ovement, seed 
production and seed orchards, progeny tests, use of tree 
improvement in natural forest and stand improvement, 
genetic testing programming, selection and breeding for 
resistance to diseases, insects, and adverse environment; the 
genetic base, forest genetic .resources and gene conservation 
’in-situ’ and 'ex-situ', Cost-benefit ratio; economic evaluation. 

PAPER-Il 

Section A 

1. Forest Management and Management Systems ; 

Objective and principles; techniques; stmid structure and 
dynamics, sustained yield relation; rotation, normal forest, 
growing stock; regulation of yield; management ■of forest 
plantations, commercial forests; forest cover monitoring. 
Approaches viz., (i) site-spanfic planning, (ii) strategic 
planning, (iii) Approval, sanction and expenditure, (iv) 
Monitoring, (v) Reporting and governance. Details of steps 
involved such as formation of Village Forest Committees, 
Joint Forest Participatory Management. 

2. Forest Woridng Plan : 

Forest planning, evaluation and monitorii^ tools and 
approaches for integrated planning; multipurpose 
development of forest resources and forest industries 
development; working plans and working schemes, their 
role in nature conservation, bio-diversity and other 
dimensions; prq)aration and control. Divisional Working 
Plans, Annual Plan of Operations. 

3. Forest Mensuration and Remote sensing : 

Methods of measuring-diameter, girth, height and 
volume of trees; form-factor; volume estimation of stand, 
current annual increment; mean annual increment. San^ling 
methods and sample plots. Yield calculation; yield and stand 
tables, forest cover monitoring through remote sensing; 
Geographic Information Systems for management and 
modelling. 

4. Surveying and Forest Engineering : 

Forest surveying—different methods of surveying, maps 
and niap readfog. Basic principles of forest engineering. 
Building materials and construction. Roads and Bridges; 
General principles, objects, types, simple design and 
construction of timbCT bridges. 

Section B 

1. Forest Ecology and Ethnobotany : 

Forest ecology—Biotic and abiotic components, forest 
eco-systems; forest community concepts; vegetation 
concepts, ecological succession and climax; primary 
productivity, nutrient cycling and water relations; pltysiology 
in stress environments (drought, water logging, salinity and 
alkalinity). Forest types in India, identification of species, 
composition and associations; dendrology, taxonomic 
classification, principles and establishment of herbaria and 


arboreta. Conservation of forest ecosystems. Clonal parks. 

Role of Ethnobotany in Indian Systems of Medicine; 
Ayurveda and Unani—Introduction, nomenclature, habitat, 
distribution and botanical features of medicinal and aromatic 
plants. Factors affecting action and toxicity of drug plants 
and their chemical constituents. 

2. Forest Resources and Utfiisation ; 

Environmentally sound forest harvesting practices; logging 
and extraction techniques and principles; transportation 
systems, storage and sale; Non-Timber Forest Products 
(NTFPs)—definition and scope; gums, resins, oleoresins, 
fibres, oil seeds, nuts, rubber, canes, bamboos, medicinal 
plants, charcoal, lac and shellac, Katiia and Bidi leaves, 
collection, processing and di^sal. 

Need and itrqKtttance of wood seasoning and preservation; 
general principles of seasoning; air and kiln seasoning, 
solar dehumidification, steam heated and electrical kilns. 
Co mp osite wood; adhesives—^manufecture, properties, uses, 
plywood manufactufe—properties, ures; fibre boards— 
manufiicture properties, uses; particle boardsr— manufa cture, 
properties, uses. Present status of conqxisite wood industry 
in India and future expansion plans. Pulp-p^ier and rayon, 
present position of siqiply of raw material to industry, wood 
substitution, utilization of plantation wood; problems and 
possibilities. 

Anatomical structure of wood, defects and abnormalities 
of wood, timber identification—general principles. 

3. Forest Protection & Wildlife Biology : 

liguries to forest—abiotic and biotic, destructive agencies, 
insect—pests and disease, effects of air pollution on forests 
and forest die back. Susceptibility of forests to damage, 
nature of damage, cause, prevention, protective measures 
and benefits due to chemical and biological control General 
forest protection against fire, equipment and methods, 
controlled use of fire, economic and enviTonmenlal costs; 
timber salvage operations after natural dfaasters. Role of 
afforestation and forest regeneration in absorption of CO^. 
Rotational and controlled grazing, different methods of 
control against grazing and browsing animals; effect of wild 
animals on forest regeneration, human impacts; 
encroachment, poaching, grazing, live fencing, theft, shifting 
cultivation and control. 

4. Forest Economics and Legislation : 

Forest economics—^fundamental principles, cost-benefit 
analyses; estimation of demand and stqrpfy; analysis of 
trends in the national and international market and changes 
in production and consurrqition patterns; assessment and 
projection of market structures; role of private sector and 
cooperatives; role of corporate financing. Socio-ewnomic 
analyses of forest productivity and attitudes; valuation of 
forest goods and service. 

Legislation—History of forest development; Indian Forest 
Policy of 1894, 1952 and 1990. National Forest Policy, 
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1988 of People's involvement, Joint Forest Management, 
Involvement of wonten; Forratiy Policies and issues related 
to land use, timber and non-timber products, sustainable 
forest management; industrialisation policies; institutional 
and stmctural changes. Decentralizaticn and Forestry Public 
Administration. Forest laws, necessity; general principles, 
Indian Forest Act, 1927; Forest Conservation Act, 1980; 
Wildlife Protection Act, 1972 and their amendments; 
application of Indian penal Code to Forestry. Scope and 
objectives of Forest Inventory. 

GBCLOGY 

IAPER-1 

Section A 

(i) General Geology 

The Solar System, meteorites, origin and interior of the 
earth. Radioactivity and age of earth; Volcanoes—causes 
and products, volcanic belts. Earthquakes—causes, effects, 
earthquake belts, seismicity of India, intensity and 
magnitude, seismographs. Island arcs, deep sea trenches 
and mid-ocean ridges. Continental drift—evidences and 
mechanics, seafloor spreading, plate tectonics Isostasy, 
orogeny and epeirogeny. Continents and oceans. 

(ii) Geomoiphology and Remote Sensing 

Basic concepts of geomoiphology. Weathering and mass 
wasting. Landforms, slopes and drainage. Geomorphic (^des 
and their interpretation. Morphology and its relation to 
structures and lithology. Applications of geomorpholo©^ in 
mineral prospecting, civil engineering, hydrology and 
environmental studies. Geomorphology of Indian 
subcontinent. 

Aerial photographs and their interpretation—merits and 
limitations. The Electromagnetic Spectrum. Orbiting 
satellites and sensor systems. Indian Remote Sensing 
Satellites. Satellite data products. Applications of remote 
sensing in geology. The Geographic Information System 
and its applications. Global Positioning System. 

(iii) Structural geology 

Principles of geologic mapping and map reading, 
projection diagrams, stress and strain ellipsoid and stress- 
strain relationships of elastic, plastic and viscous materials. 
Strain markers in deformed rocks. Behaviour of minerals 
and rocks under deformation conditions. Folds and faults— 
classification and mechanics. Structural analysis of folds, 
foliations, lineations, joints and faults, unconformities. 
Superposed deformation. Time—relationship between 
crystallization and deformation. Introduction to petrofabrics. 

Section B 

(iv) Paleontology 

Species—definition and nomenclature. Megafossils and 
Microfossils. Modes of preservation of fossils. Different 
kinds of microfossils. Application of microfossils in 


cotrclalian, petroleum exploration, paleoclimatic and 
paleoceanographic studies. Morphology, geological history' 
and evolutionary trend in Cephalopoda^ Trilobita, 
Brachiopoda^ echinoidea and anthozoa. Stratigraphic utility 
of Ammonoidea, trilobita and graptoloidea Evolutionaiy 
traid in Hominidae, Equidae and Proboscirtee, Siwahk fauna. 
Gondwana flora and its importance. 

(v) Stratigraphy and'Geology of India. 

Classification of stratigraphic sequences : Litho- 
stiatigrsphic, biostratigrapHic, chronostratigraphic and 
magneto-stratigraphic and their interrelationships. 
Di^budon and dassification of Precambrian rocks of India. 
Study of stratigraphic distribution and lithology of 
Phanerozoic rocks of India with reference to fauna, flora 
and^ economic importance. Major boundary problems— 
Gambrian/PrecaaiAnian, l%miaiiTriassic, CretaeeousAertiaiy 
and Pliocene/Pleistoc^e. Study of climatic conditions, 
paleogeography and igneous' activity in the Indian 
subcontinent in the geological past Tbctonic framework of 
India. Evolution of the Hirrialayas. 

(vi) Hydrogeology and Engineering Geology 

Hydrologic cycle and genetic classification of water. 
Movement of subsurface water. Springs, Porosity, 
permeability, hydraulic conductivity, transmissivity and 
storage coefficient, classification of aquifers. Water-bearing 
characteristics of rocks. Groundwater chemistiy. Salt water 
intrusion. Types of wells. Drainage basin morphometry. 
Exploration for groundwater; Groundwater recharge. 
Problans and management of p-oundwater. Rainwater 
harvesting. Engineering properties of rocks. Geological 
investigations for dams, tunnels and brides. Rock as 
construction material. Alkali-aggregate- reaction. 
Landslides—causes, prevention and rehabilitation. 
Emthquake-resistant structures, 

PAPER-II 

Section A 

(i) Mineralogy 

Classification of crystals into systems and classes of 
symmetry. IntematiGnai system of crystallographic notation. 
Use of projection diagrams to represent crystaf symmetry. 
Crystal defects. Elements of X-ray crystallography. 

Petrological microscope and accessories. Optical 
properties of common rock forming miiterals. Pleochroism, 
extinction angle, double refraction^ birefringence, tv^muiing 
and dispersion in minerals. 

Physical and chemical characters of rock forming silicate 
mineral groups. Structural classification of silicates. Common 
minerals of igneous and metamoiphic rocks. Minerals of 
the carbonate, phosphate, sulphide and halide groups. 

(ii) Igiteous and Metamorphic Petrology 

Generatkm and crystallisation of magma: Ciystallisation 
of aHnte—antMthite, dioi^ide—anOrthite and'diopside— 
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wollastonite—silica systems. Reaction pdnc^e, Magmsrtic 
differentiation and assimilation. Petrogenetic a giMficance 
of the textures and structures of igneous rocks. Petrography 
and petrogenesis of granite, syenite, #^ite, basic aiul 
ultrabasic groups, chamocldte, smorthosite and Praline 
rodcs. Caibonatites, Deccan volcanic province. 

Types and agents of metamorphism. Metamorpliic grades 
and zones. Phase rule. Facies of regional and contract 
metamorphism. ACF and AKF diagrams. Textures and 
structures of metamorphic rocks. Metamorphism of 
arenaceous, argillaceous and basic rocks. Mineral 
assemblages. Retrograde metamorphism. Metasomatism mul 
granitisation, migmatites. Granulite terrains of India. 

(iii) Sedimentology 

Sedimentary rocks : processes of formation, diagenesis 
and iitiiification. Properties of sediments. Clastic and non- 
clastic rocks—their classiRcation, petrography and 
depositional environment. Sedimentary facies ana 
provenance. Sedimentary structures and their significance. 
Heavy minerals and their significance. Sedimentary basins 
of India. 

Section B 

(iv) Economic Geology 

Ore, ore mineral and gangue, tenor of ore. Classification 
of ore dqxisits. Process^ of formation of mineral deposits. 
Controls ore localisation. Ore textures and structures. 
Metallogenic epochs and provinces. Geology of the 
important Indian deposits of aluminium, chromium, copper, 
gold, iron, lead, zinc, manganese, titanium, uranium and 
thorium and industrial minerals. Deposits of coal and 
petroleum in India. National Minwal Policy. Conservation 
and utilization of mineral resources. Marine mineral 
resources and Law of Sea. 

(v) Mining Geology 

Methods of prospecting—geological, geophysical, 
geochemical and geobotanical. Techniques of sampling. 
Estimation of reserves of ore. Methods of exploration and 
mining—metallic ores, industrial minerals and marine 
mineral resources. Mineral beneficiation and ore dressing. 

(vi) Geochemistry and Environmental Geology 

Cosmic abundance of elements. Composition of the 
planets and meteorites. Structure and composition of earth 
and distribution of elements. Trace elements. Elements of 
crystal chemistry—types of chemical bonds, coordination 
number. Isomorphism and pol)^orphi$m. EIementar> 
thermodynamics. 

Natural hazards—floods, landslides, coastal erosion, 
earthquakes and volcanic activity and mitigation. 
Environmental impact of urbanization, open cast mining, 
industrial and radioactive waste disposal, use of Utilizers, 
dumping of mine waste and fly-ash. Pollution of ground 
and surface water, marine pollution. Environment 
protection—legislative measures in India. 


MATHEMAnCS 

PAPER-I 

Se(^(m A 
Linear Alg^ra 

\fector space, linear dependance and indq)endance, sub¬ 
spaces, t^es, dimensions. Finite dimensional vector ipaces. 

Matrices, Cayley-Hamilton theorem, eigenvalues and 
eigenvectors, matrix of linear transformation, row and 
colunm reduction, Ecl^lon form, equivalence, congruence 
and similari^’, reduction to canonical form, rank, orthogonal, 
symmetrical, skew symmetrical, unitary, hermitian, 
skewhermitian forms—their eigenvalues. Orthogonal and 
unitary reduction of quadratic and hermitian forms, positive 
definite quadratic forms. 

Calculus : 

Real numbers, limits, continuity, differentiabilily, mean- 
value theorems, Taylor’s theorem with remainders, 
indeterminate forms, maxima and minima, asymptotes. 
Functions of several variables : continuity, differentiabilty, 
partial derivatives, maxima and minima, Lagran^'s method 
of multipliers, Jacobian. Riemarm's definition of definite 
integrals, indefinite integrals, infinite and inq)roper int^rals, 
beta and gamma functions. Double arul triple integrals 
(evaluation techniques only). Areas, surface and volumes, 
centre of gravity 

Analytic Geometry : 

Cartesian and polar coordinates in two and three 
dimensions, second degree equations, in two and three 
dimensions, reduction to carmonical forms, straight lines, 
shortest distance between two skew lines, plane, sphere, 
cone, cy linder, par^loid, ellipsoid, hyperboloid of one 
and two sheets and their properties. 

Section B 

Ordinary Differential Equations : 

Formulation of differential equations, order and ^gree, 
equations of first order and first degree, integrating factor, 
equations of first order but not of first degree, Clairaut's 
equation, singular solution. Higher order linear equations 
with constant coefficients, complementary function and 
particular integral, general solution, Euler-Cauchy equation. 

Second order linear equations with variable coefficients, 
determination of conqilete solution when one solution is 
known, metlurd of variation of parameters. 

Dynamics, Statics and Hydrostatics ; 

Degree of fi^om and constraints, rectilinear motion, 
simple harmonic motion, motion in a plane, projectiles, 
constiainedmotion, work and energy, conservation of energy, * 
motion under impulsive forces, Kepler’s laws, orbits under 
central forces, motion of varying mass, motion under 
resistance. 
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Equilibrium of a system of particles, work and potential 
energy, friction, common catenary, principle of virtual woric, 
stabilit) of equilibrium, equilibrium of forces in three 
dimensions. 

Pressure of heavv fluids, equi’ibnum of fluids under 
given system of forces, Bernoufli's equation, centre of 
pressure, thrust on curved surfaces; equilibrium of floating 
bodies, stability of equilibrium, metacentre, pressure of 
gases 

Vector Analysis : 

Scalar and vector fields, triple products, differentiation 
of vector function of a scalar variable. Gradient, divergence 
and curl in cartesian, r- undrical and spherical coordinates 
and their physical interpretations. Higher order derivatives, 
vector identities and vector equations. 

Application to Geometry' ; Curves in space, curvature 
and torsion. Serret-Frenet's formulae, Gauss and Strokes' 
theorems. Green's identities. 

PAPER-II 

Section A 
Algebra : 

Groups, subgroups, normal subgroups, homomorphism 
of groups, quotient groups, basic isomorphism theorems, 
Sylow's group, permutation groups, Cayley theorem. Rings 
and ideals, principal ideal domains, unique factorization 
domains and Euclidean domains. Field extensions, finite 
fields. 

Real Analysis : 

Real number system, ordered sets, bounds, ordered field, 
real number system as an ordered field with least upper 
bound property', Cauchy sequence, completeness. Continuity 
and uniform continuity of functions, properties of continuous 
functions on compact sets. Riemann integral, improper 
integrals, absolute and conditional convergence of series of 
real and complex terms, rearrangement of series. Uniform 
convergence, continuity, differentiability and integrability 
for sequences and series of functions. Differentiation of 
functions of several variables, change in the order of partial 
derivatives, implicit function theorem, maxima and minima. 
Multiple integrals. 

Complex Analysis ; 

Analy-tic function, Cauchy-Riemami equations, Cauchy's 
theorem, Cauchy's integral formula, power series. Taylor's 
series, Laurent's Series, singularities, Cauchy's residue 
theorem, contour integration. Conformal mapping, bilinear 
transformations. 

Linear Programming . 

Linear programming problems, basic solution, basic 


feasible solution and optimal solution, graphical method 
and Simplex method of solutions. Duality. 

Transportation and assignment problems. Travelling 
salesman problems. 

Section B 

Partial differential equations : 

Curves and surfaces in three dimensions, formulation of 
partial differential equations, solutions of equations of type 
dx/p=dy/q=dz/r, orthogonal trajectories, PfafRan differential 
equations; partial differential equations of the first order, 
solution by Cauchy's method of characteristics; Charpit's 
method of solutions, linear partial differential equations of 
the second order with constant coefficients, equations of 
vibrating string, heat equation, laplace equation. 

Numerical Analysis and Computer Programming : 

Numerical methods : solution of algebraic and 
transcendental equations of one variable by bisection, 
Regula-Falsi and Newton-Raphson methods, solution of 
system of linear equations by Gaussian elimination and 
gauss-Jordan (direct) methods, Gauss-seidel (iterative) 
method. Newton's (forward and backward) and Lagrange's 
method of interpolation. 

Numerical integration : Simpson^s one-third rule, 
trapezoidal rule, Gaussian quadrature formula. 

Numerical solution of ordinaiy differential equations ; 
Euler and Runge Kutta-methods. 

Computer Programming : Storage of numbers in 
Computers, bits, bytes and words, binary system, arithmetic 
and logical operations on numbers. Bitwise operations. 
AND, OR, XOR, NOT, and shift/rotate operators. Octaland 
Hexadecimal Systems. Conversion to and from decimal 
Systems. 

Representation of unsigned integers, signed integers and 
reals, double precision reals and long integers. 

Algorithms and flow charts for solving numerical analysis 
problems. 

Developing simple programs in BASIC for problems 
involving techniques covered in the numerical analysis. 

Mechanics and Fluid Dynamics : 

Generalised coordinates, constraints, holonomic and non- 
holonomic ^tems. D'Alembert's principle and Lagrange’s 
equations, Hamilton equations, moment of inertia, motion 
of rigid bodies in two dimensions. 

Equation of continuity, Euler's equation of motion for 
inviscid flow, stream-lines, path of a particle, potential 
flow, two-dimensional and axisymmetric motion, sources 
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and sinks, vortex motion, flow past a cylinder and a sphere, 
method of images. Navier-Stokes equation for a viscous 
fluid. 

MECHANICAL ENGINEERING 
PAPER-I 

1. Theory of Machines : 

Kinematic and dynamic analysis of planar mechanisms. 
Cams. Gears and gear trains. Flywheels, Governors, 
Balancing of rigid rotors. Balancing of single and 
multicylinder engines, Linear vibration analysis of 
mechanical systems (single degree and two degrees of 
freedom). Critical speMs and whirling of shafts. Automatic 
Controls. Belt and chain drives. Hydrodynamic bearings. 

2. Mechanics of Soiids : 

Stress and strain in two dimensions. Principal stresses 
and strains, Mohr’s construction, linear elastic materials, 
isotropy and anisotropy, Stress-strain relations, uniaxial 
loading, thermal stresses. Beams : Bending moment and 
shear force diagrams, bending stresses and deflection of 
beams. Shear stress distribution, torsion of shafts, elical 
springs. Combined stresses, Thick and thin-walled pressure 
vessels. Struts and columns. Strain energy concepts and 
theories of failure. Rotating discs. Shrink fits. 

3. Engineering Materials: 

Basic concepts on structure of solids, Ciystalhne materials, 
Defects in crystalline materials, Alloys and binary phase 
diagrams, structure and properties of common engineering 
materials. Heat treatment of steels, Plastics, Ceramics and 
composite materials, common applications of various 
materials. 

4. Manufacturing Science : 

Merchant's force analysis, Taylor's tool life equation, 
machinability and machining economics. Rigid, small and 
flexible automation, NC, CNC. recent machining methods— 
EDM, ECM and ultrasonics. Application of lasers and 
plasmas, Analysis of forming processes. High ener^ rate 
forming. Jigs, fixtures, tools and gauges. Inspection of 
length, position, profile and surface finish. 

5. Manufacturing Management: 

Production, Planning and Control, Forecasting—Moving 
average, exponential smoothing. Operations scheduling, 
assembly line balancing. Product development, Break-even 
analysis. Capacity planning, PERT and CPM. Control 
Operations: Inventory control—ABC anafysis, EOQ model. 
Materials requirement planning. Job design. Job standards. 
Work measurement. Quality Management—Quahty analysis 
and control, statistical quality control. Operations Research : 
Linear programrmng—Graphical and Simplex methods, 
Transportation and assignment models. Single server 
. queuing model. 


\hlue Engineering : Value analysis, for cost/value. Total 
quality management and forecasting techniques. Project 
management. 

6 . Elements of Computation : 

Computer Organisation, Flow charting, Features of 
Common Computer Languages— FORTRAN, d Base Ill, 
Lotus 1-2-3, C and elementary' programming. 

PAPER-II 

1. Thermodynamics ; 

Basic concept. Open and closed systems, Applications of 
Thermodynamic laws. Gas equations, clapeyron equation, 
availability. Irreversibility and Tds relations. 

2. I. C. Engines, Fuels and Combustion : 

Spark Ignition and compression, Ignition engines. Four 
stroke engine and Two stroke engines, Mechanical, thermal 
and volumetric efficiency, Heat balance. 

CombiKtion process in S.I. and C.I. engines, preignition 
detonation in S.I. engine, Diesel knock in C.L engine. Choice 
of engine fuels. Octane and. Cetane ratings. Alternate fuels, 
Carburration and Fuel injection, Engine emissions and 
control. Solid, liquid and gaseous fuels, stoichometric air 
requirements and excess air factor, flue gas analysis, higher 
mid lower calorific values and their measurements. 

3. Heat Transfer, Refrigeration and Air Conditioning ; 

One and two dimensional heat conduction. Heat transfer 
from extended surfaces. Heat transfer by forced and free 
convection Heat exchangers, fundamentals of diffusive and 
convective mass transfer. Radiation laws, heat exchange 
between black and non-black surfaces. Network analysis. 
Heat pump refrigeration cycles and systems. Condensers, 
evaporators and expansion devices imd controls. Properties 
and choice of refrigerant. Refrigeration Systems and 
components, Psychrometrics, Comfort indices, cooling load 
calculations, solar refrigeration. 

4. Turbo-Machines and Power Plants : 

Continuity, momentum and Energy Equations, Adiabatic 
and Isentropic flow, Fanno lines, rayleigh lines. Theory and 
design of axial flow turbines and compressors, Flow through 
turbo-machine blade, cascades, centrifugal compressors. 
Dimensional Analysis and modelling. Selection of site for 
steam, hydro, nuclear arui stand-by power plants, selection 
base and peak load power plants, Modem High pressure. 
High duty boilers. Draft and dust removal equipment, Fuel 
and cooling water systems. Heat balance, station and plant 
hea^ rates, operation and maintenance of various power 
plants, preventive maintenance, economics of power 
generation. 

PHYSICS 
PAPER I 

SECTION A i 

1. Classical Mechanics 
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(a) P;\rticlc dynamics. 

%„cntic of mass and laboratory coordinates, conservation 
of linear and angular momentum. The rocket equation 
Rialicrloid scattering,, Galilean traiLsformation, intertial and 
noii-incrtial frames, rotating ffaihes, centrifugal and Coriolis 
forces, Foucault pendulum. 

(b) System of particles 

Constraints, degrees of freedom, generalised coordinates 
and momenta. Lagrange's equation and applications to 
linear harmonic oscillator, simple pendulum and central 
force problems. Cyclic coordinates, Hamiltonian, Lagrange's 
equation from liamilton's principle. 

(c) Rigid body dynamics 

Enlcrian angles, inertia tensor, principal moments of 
inertia. Euler's equation of motion of a rigid body, force- 
Ircc motion of a rigid body, Gyroscope. 

2 Special Relativity, waves & Geometrical Optics 

(a) Special Relativity 

Michelson-Morley experiment and its implications, 
Lorent/. transformations—length contraction, time dilation, 
addition of veloci es, aberration and Doppler effect, mass- 
energy relation, simple applications to a decay process. 
Minkowski diagram, four dimensional momentum vector. 
Cox ariance of equations of physics. 

(b) Waves 

Simple harmonic motion, damped oscillation, forced 
oscillation and resonance. Beats. Stationary waves in a 
stnng. Pulses and wave packets. Phase and group velocities. 
Reflection and refraction from Huygens' principle. 

(c) Geometrical Optics 

Laws of reflection and refraction from Fermat's principle. 
Matrix method in paraxial optic—thin lens formula, nodal 
planes, system of two thin lenses, chromatic and spherical 
aberrations. 

3 Physical Optics 

(a) InferJ'erence 

Interference of light—Young's experiment, Newton's rings, 
interference by thin films, Michelson interferometer. 
Multiple beam interference and Fabry-Perot interferometer. 
Holography and simple applications. 

(b) Diffraction 

Fraunhofer diffraction—single slit, double slit, diffraction 
gracing, resolving power. Fresnel diffraction : half-period 
zones and zone plates. Fresnel integrals. Application of 
Cornu's spiral to the analysis of diffraction at a straight 
edge and by a long narrow slit. Diffraction by a circular 
aperture and the Aiiy pattern. 


(c) Polarisation and Modem Optics 

Production and detection of linearly and circularly 
polarised light. Double refraction, quarter wave plate. 
Optical activity. Principles of fibre optics—attenuation; 
pulse dispersion in step index and parabolic index fibres; 
material dispersion, single mode fibres. Lasers—Einstein A 
and B coefficients. Ruby and He-Ne lasers. Characteristics 
of laser light—spatial and temporal coherence. Focussing 
of laser beams. Three-level scheme for laser operation. 

SECTION B 

4. Electricity and Magnetism 

(a) Electrostatics and Magnetostatics 

Laplace and Poisson equations in electrostatics and their 
applications. Energy of a system of charges, multipole 
expansion of scalar potential. Method of images and its 
applications. Potential and field due to a dipole,-force and 
torque on a dipole in an external field. Dielectrics, 
polarisation. Solutions to boundary-value problems- 
conducting and dielectric spheres in a uniform electric 
field. Magnetic shell, uniformly magnetised sphere. 
Ferromagnetic materials, hysteresis, energy loss. 

(b) Current Electricity 

KirchhofFs laws and their applications. Biot-Savart law, 
Amphere's Idw, Faraday's law, Lenz' law. Self-and mutural- 
inductances. Mean and rm.s. values in AC circuits. LR, CR 
and LCR circuits-series and parallel resonance. Quality 
factor. Principle of transformer. 

5. Electromagnetic Theoiy & Blackbody radiation 

(a) Electromagnetic theory 

Displacement, current and Maxwell's equations. Wave 
equations in vacuum, Poynting theorem. Vector and scalar 
potentials. Gauge invariance, Lorentz and Coulomb gauges. 
Electromagnetic field tensor, coveriance of Maxwell's 
equations. Wave equations in isotropic dielectrics, reflection 
and refraction at the boundary of two dielectrics. Fresnel's 
relations. Normal and anomalous dispersion. Rayleigh 
scattering. 

(b) Blackbody radiation 

Blackbody radiation and Planck radiation law-Stefan- 
Boltzmann law, Wien displacement law and Rayleigh-Jeans 
law. Planck mass, Planck length, Planck time, Planck 
temperature and Planck energy. 

6 . Thermal and Statistical Physics 
(a) Thermodynamics 

Laws of thermodynamics, reversible and irreversible 
processes, entropy. Isothermal, adiabatic, isobaric, isochoric 
processes and entropy change. Otto and Diesel engines, 
Gibb’s phase rule and chemical potential, van der Waals 
equation of state of a real gas, critical constants. Maxwell- 
Boltzmann distribution of molecular velocities, transport 
phenomena, equipartition and viria! theorems. Dulong-Petit, 
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Einstein, and Debys's theories of specific heal of solids. 
Maxwell relations and applications. Clausius-Clapeyron 
equation Adiabatic demagnetisation. Joule-Kelvin effect 
and liquefaction of gases. 

(b) Statistical Physics 

Saha ionization fornmla. Bose-Einstein condensation. 
Thermodynamic behaviour of an ideal Fermi gas, 
Chandrasekhar limit, elementary ideas about neutron stars 
and pulsars. Brownian motion as a random walk, diffusion 
process. Concept of negative temperatures. 

PAPER II 

SECTION A 

1. Quantum Mechanics I 

Wave-particle duality. Schroedinger equation and 
expectation values. Uncertainty principle. Solutions of the 
one-dimensional Schroedinger equation-free particle 
(Gaussian wave-packet), particle in a box, particle in a finite 
well, linear harmonic oscillator. Reflection and transmission 
by a potential step and by a rectangular barrier. Use of 
WKB formula for the life-time calculation in the alpha- 
decay problem. 

2. Quantum Mechanics II & Atomic Physics 

(a) Quantum Mechanics II 

Particular in a three dimensional box, density of states, 
free electron theory of metals. The angular momentum 
problem. The hydrogen atom. The spin half problem and 
properties of Pauli spin matrices. 

(b) Atomic Phj'sics 

Stem-Gerlach experiment, electron spin, fine structure of 
hydrogen atom. L-S coupling, J-J coupling. Spectroscopic 
notation of atomic states. Zeeman effect. Franck-Condon 
principle and applications. 

3. Molecular Physics 

Elementary theory of rotational, vibrational and electronic 
spectra of diatomic molecules. Raman effect and molecular 
structure. Laser Raman spectroscopy. Importance of neutral 
hydrogen atom, molecular hydrogen and molecular hydrogen 
ion in astronomy. Fluorescence and Phosphorescene. 
Elementary theory and applications of NMR. Elementary 
ideas about Lamb 5 hift and its significance. 

SECTION B 

4. Nuclear Physics 

Basic nuclear properties-size, binding energy, angular 
momentum, parity, magnetic moment. Semi-empirical mass 
formula and applications. Mass parabolas. Ground state of 
a deuteron, magnetic moment and non-central forces. Meson 
theory of nuclear forces. Salient features of nuclear forces. 


Shell model of the nucleus-success and limitations. Violation 
of parity in beta decay. Gamma decay and internal 
conversion. Elementary ideas about Mossbauer spectroscopy. 
Q-value of nuclear reactions. Nuclear fission and fusion, 
energy production in starts. Nuclear reactors. 

5. Particle Physics & Solid Stale Physics 

(a) Particle Physics 

Classification of elementary particles and their 
interactions. Conservation laws. Quark structure of hadrons. 
Field quanta of electroweak and strong interactions. 
Elementary ideas about unification of Forces. Physics and 
neutrinos. 

(b) Solid State Physics 

Cubic crystal structure. Band theory of solids— 
conductors, insulators and semiconductors. Elements of 
superconductivity. Meissner effect. Josephson junctions and 
applications. Elementary ideas about high temperature 
superconductivity. 

6. Electronics 

Intrinsic and extrinsic semiconductors—p-n-p and n-p-n 
transistors. Amplifiers and oscillators. Op-amps. FET, JFET 
and MOSFET. Digital electronics—Boolean identities, De 
Morgan's laws, Logic gates and truth tables, simple logic 
circuits. Thermistors, solar cells. Fundamentals of 
microprocessors and digital computers. 

STATISTICS 
PAPER—I 

Probability 

Sample space and events, probability measure and 
probability space, random variable as a measurable function, 
distribution function of a random variable, discrete and 
continuous-type random variables, probability mass function, 
probability density fimction, vector-valued raiulom variables, 
marginal and conditional distributions, stochastic 
independence of events and of random variables, 
expectation, and moments of a random variable, conditional 
expectation, convergence of a sequence of random variables 
in distribution, in probability; in path mean and almost 
everywhere, their criteria and inter-relations, Borel-Cantelli 
lemma, Chebyshev's and Khinchine's weak laws of large 
numbers, strong law of large numbers and Kolmogorov's 
theorems, Glivenko-Cantelli theorem, probability generating 
function, characteristic function, inversion theorem, Laplace 
transform, related uniqueness and continuity theorems, 
determination of distribution by its moments. Linderberg 
and Levy forms of central limit theoiem, standard discrete 
and continuous probability' distributions, their inter-relations 
and limiting cases, simple properties of finite Markov chains. 

Statistical Inference 

(Consistency, unbiasedness, efficiency', sufficiency, minimal 
sufficiency, completeness, ancillary statistic, factorization 
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theorem, exponential family of distribution and its 
properties, uniformly minimum variance unbiased (UMVU) 
estimation, Rao-Blackwell and Lehinann-Schelfe theorems, 
Cramer-Rao inequality for single and several-parameter 
family of distributions, minimum variance bound estimator 
and its properties, modifications and extensions of Cramer- 
Rao inequality, Chapman-Robbins inequality, 
Bhattachaiyyn's bounds, estimation by methods of moments, 
maximum likelihood, least squares, minimum chi-square 
and modified minimum chi-square, properties of maximum 
likelihood and other estimators, idea of asymptotic 
efficienc\; idea of prior and posterior distributions, Bayes' 
estimators. 

Non-randomised and randomised tests, critical ftmetion, 
MP tests, Neyman-Pearson lemma, UMP tests, monotone 
likelihood ratio, generalised Neyman-Pearson lemma, similar 
and unbiased tests, UMPU tests for single and several- 
parameter families of distributions, likelihood ratio test and 
its large sample properties, chi-square goodness of fit test 
and its asymptotic distribution. 

Confidence bounds and its relation with tests, uniformly 
most accurate (UMA) and UMA unbiased confidence 
bounds. 

Kolmogorov's test for goodness of fit and its consistency, 
sign test and its optin^ity, Wilcoxon signed-ranks test and 
its consistency, Kolmi^orov-Smimov two-sample lest, run 
test, Wilcoson-Mann-Whitney test and median test, their 
consistency and asymptotic normality. 

Wald's SPRT and its properties, OC and ASN functions, 
Wald's fundamental identity, sequential estimation. 

Linear Inference and Multivariate Analysis 

Linear statistical models, theory of least squares and 
analysis of variance, Gauss-Markoff theory, normal 
equations, least squares estimates and their precision, test 
of significance and interval estimates based on least squares 
theory in one-way, two-way and three-way classified data, 
regression analysis, linear regression, curvilinear regression 
and orthogonal polynomials, multiple regression, multiple 
and partial correlations, regression diagnostics and sensitivity 
analysis, calibration problems, estimation of variance and 
covariance components, MINQUE theory, multivariate 
normal distribution, Mahalanobis’ and Hotelling's "P 
statistics and their applications, and properties, discriminant 
analysis, canonical correlations, one-way MANOVA, 
principal component analysis, elements of factor analysis. 

Sampling Theory and Design of Experiments 

An outline of fixed-population and super-population 
approaches, distinctive features of finite population 
sampling, probabilit) sampling designs, simple random 
sampling with and without replacement, stratified random 
sampling, systematic sampling and its efficacy for structured 
•populations, cluster sampling, two-stage and multi-stage 
sampling, ratio and regression methods of estimation 


involving one or more auxiliary variables, two-phase 
sampling, probability proportional to size sampling with 
and without replacement, the Hansen-Hurwitz and the 
Horvitz-Thompson estimators, non-negative variance 
estimation with reference to the Horvitz-Thompson 
estimator, non-sampling errors, Warner's randomised 
response technique for sensitive characteristics. 

Fixed effects model (two-way classification), random and 
mixed effects models (two-way classification with equal 
number of obser\^ations per cell). CRD. RBD. LSD and 
their analyses, incomplete block designs, concepts of 
orthogonality and balance, BIBD, missing plot technique, 
factorial designs : 2 \ 3^ and 3\ confounding in factorial 
experiments, split-plot and simple lattice designs. 

PAPER-II 

I. Industrial Statistics 

Process and product control, general theory of control 
chiirts, different types of control charts for variables and 
attributes, X, R, s, p, np and c charts cumulative sum chart, 
V-mask, single, double, multiple and sequential sampling 
plans for attributes, OC, ASN, ACX^ and ATI curves, concepts 
of producer’s and consumer's risks, AQL, LTPD and ACX^L, 
sampling plans for variables, use of Dodge-Romig and 
Military^ Standard tables. 

Concepts of reliability, maintainability and availability, 
reliability of scries and parallel systems and other simple 
configurations, renewal density and renewal function, 
survival models (exponenfial, Weibull, lognormal, Rayleigh, 
and bath-tub), different types of redundancy and use of 
redundancy in reliability improvement, problems in life- 
testing, censored and truncated experiments for exponential 
models. 

II. Optimization Techniques 

Different types of models in Operational Research, their 
construction and general methods of solution, simulation 
and Monte-Carlo methods, the structure and formulation of 
linear programming (LP) problem, simple LP model and its 
graphical solution, the simplex procedure, the two-phase 
method and the M-technique with artificial variables, the 
duality theory of LP and its economic interpretation, 
sensitivity analysis, transpotation and assignment problems, 
rec^gular games, two-person zero-sum games, methods 
of solution (graphical and algd)raic). 

Replacement of failing or deteriorating items, group and 
individual replacement policies, concept of scientific 
inventory management and analytical structure of inventory 
problems, simple models with deterministic and stochastic 
demand with and without lead time, storage models with 
particular reference to dam type. 

Homogeneous discrete-time Markov chains, transition 
probability matrix, classification of states and ergodic 
theorems, homogeneous continuous-time Markov chains, 
Pcisson process, elements of queueing theory', M/M/1, 
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M/M/K, G/M/1 and M/G/1 queues. 

Solution of statistical problems on computers using well 
known statistical software packages like SPSS. 

III. Quantitative Economics and Official Statistics 

Determination of trend, seasonal and cyclical components, 
Box-Jcnkons method, tests for stationarity of series, ARIMA 
models and determination of orders of autoregressive and 
moving average components, forecasting. 

Commonly used index numbers—Laspeyre's, Paasche's 
and Fisher's ideal index numbers, chain-base index number, 
uses and limitations of index numbers, index nunijer of 
wholesale prices, consumer price index number, index 
number of agricultural and industrial production, tests for 
index numbers like proportionality test, time-reversal test, 
factor-reversal lest, circular test and dimensional invariance 
test. 

General linear model, ordinary least squares and 
generalised least squares methods of estimation, problem 
of multicollinearity, consequences and solutions of 
multicollinearity, autocorrelation and its consequences, 
heteroscedasticity of disturbances and its testing, tests for 
independence of disturbances, Zellner’s seemingly unrelated 
regression equation model and its estimation, concept of 
structure and model for simultaneous equations, problem 
of identification-rank and order conditions of identifiability, 
two-stage least squares method of estimation. 

Present official statistical system in India relating to 
population, agriculture, industrial production, trade and 
prices, methods of collection of official statistics, their 
reliability and limitation and the principal publications 
containing such statistics, various official agencies 
responsible for data collection and their main functions. 

IV. Demography and Psychometry 

Demographic data from census, registration, NSS and 
other suneys, and their limitation and uses, definition, 
construction and uses of vital rates and ratios, measures of 
fertility, reproduction rates, morbidity rale, standardized 
death rate, complete and abridged life tables, construetioti 
of life tables from vital statistics and census returns, uses 
of life tables, logistic and other population growth curves, 
fitting a logistic curve, population projection, stable 
population theoiy, uses of stable and quasi-stable 
population techniques in estimation of demographic 
parameters, morbidity and its measurement, standard 
classification by cause of death, health surveys and use of 
hospital statistics. 

Methods of standardisation of scales and tests, Z-scores, 
standard scores, T-scores, percentile scores, intelligence 
quotient and its measurement and uses, validity of test 
scores and its determination, use of factor analysis and path 
analysis in ps>'ciiomelr>'. 


ZOOLOGY 

PAPER-I 

Section A 

1. Non-chordata and chordata : 

(a) Classification and relationship of various phyla 
upto sub-ciasses; Acoelomata and Coelomata; 
Protostomes and Deuterostomes, Bilateralia and 
Radiata; Status of Protista, Parazoa, Onychophora 
and Hemichordata; Symmetry. 

(b) Protozoa : Locomotion, nutrition, reproduction; 
evolution of sex, general features and life history 
of Paramaecium, Monocystis, Plasmodium and 
Lesismania. 

(c) Porifera ; Skeleton, canal system and reproduction. 

(d) Coelenterata : Polymorphism, defensive structures 
and their mechanism; coral reefs and their 
formation; metagenesis; general features and life 
liistoiy of Obelia and Aurelia. 

(e) Platyhelminthes : Parasitic adaptation; general 
features and life history of Fasciola and Taenia 
and their relation to man. 

(f) Nemathelminthes : General features, life history 
and parasitic adaptation of Ascaris; 
nemathelminthes in relation to man. 

(g) Annelida : Coelom and metamerism; modes of life 
in polychaetes; general features and life history of 
nereis (Neanthes), earthworm (Pheretima and 
leach (Hirundaria). 

(h) Arthropoda : Larval forms and parasitism in 
Crustacea; vision and respiration in arthropods 
(prawn, cockroach and scorpion); modification of 
mouth parts in insects (cockroach, mosquito, 
housefly, honey bee and butterfly); metamorphosis 
in insects and its hormonal regulation; social 
organization in insects (termites and honey bees). 

(i) Mollusca : Feeding, respiration locomotion, shell 
diversity; general features and life history of 
Lamellidens, Pila and Sepia: torsion and detorsion 
in gastropods, 

(}) Echinodermata : Feeding, respiration, locomotion, 
larval forms; general features and life history of 
Asterias. 

(k) Protochordata : Origin of chordates; general 
features and life history of Branchiostoma and 
Herdmania. 

(l) Pisces : Scales, respiration, locomotion, migration. 

(m) Amphibia : Origin of tetrapods; parental care, 
paedomorphosis. 

(n) Reptilia : Origin of reptiles; skull types; status of 
Sphenodon and crocodiles. 

(o) Aves : Origin of birds; flight adaptation, migration. 
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(p) Mammalia : Origi n of mammals, dentition; general 
features of egg-laying mammals, pouched- 
mammals, aquatic mammals and primates; 
endocrine glands and other hormone producing 
structures (pituitary, thyroid, pa'^athyroid, adrenal, 
pancreas, gonads) and their inter-relationships. 

(q) Comparative functional anatomy of ^^arious 
systems of vertebrates (integument aiwi its 
derivatives, endoskelcton, locomotory organs, 
digestive system, respiratory system, circulatory 
s>’stem including heart and aortic arches; urino- 
genital system, brain and senseorgans (eye and 
ear). 

Section B 

I. Ecologs^ : 

(a) Biospher : Biogeochemical cycles, green-house 
effect, ozone layer and its impact: ecological 
succession, biomes and ecotones. 

(b) Population, characteristics, population dynamics, 
population stabilization, 

(c) Conserv ation of natural resources-mineral mining, 
fisheries, aquaculture; forestry; grassland; wildlife 
(Project Tiger); sustainable production in 
agriculture-integrated pest management. 

(d) Environmental biodegradation; pollution and its 
impact on biosphere and its prevention. 

II. Ethology : 

(a) Behaviour ; Sensory filtering, responsiveness, sign 
stimuli, learning, instinct, habituation, conditioning, 
imprinting. 

(b) role of hormones in drive; role of pheromones in 
alarm spreading; crypsis, predator detection, 
predator tactics, social behaviour in insects and 
primates; courtship (Drosophila, 3-spine stickleback 
and birds). 

(c) Orientatian, navigation, homing; biological rhythms : 
biological clock, tidal, seasonal and circadian 
rythms. 

(d) Methods of studying animal behaviour. 

III. Economic: Zoology : 

(a) Apiculture, sericulture, lac culture, carp culture, 
pearl culture, prawn culture. 

(b) Major infectious jmd communicable diseases (small 
pox, plague, malaria, tuberculosis, cholera and 
AIDS) their vectors, pathogens and prevention. 

(c) Cattle and livestock diseases, their pathogens 
(helminths) and vacters (ticks, mites. Tab anus, 
Stomoxys) 


(d) Pests of sugar-cane (Pyrilla perpusiella), oil seed 
(Achaea Janata) and rice (Sitophilus oryzae). 

IV. Biostatistics: 

Designing of experiments; null hypothesis; correlation, 
regression, distribution and measure of central tendency, 
chi square, student t-test, F-test (onc-w^ & two-way F- 
test). 

V Instrumental mediods : 

(a) Spectrophotometry, flame photometry, Geiger- 
Muller counter, scintillation counting. 

(b) Electron microscopy (TEM, SEM) 

PAPER II 

Section A 

I. Cell Biology : 

(a) Structure and function of cell and its organelles 
(nucleus, plasma membrane, mitochondria, Golgi 
bodies, endoplasmic reticulum, ribosomes and 
lysosomes), cell division (mitosis and meiosis), 
mitotic spindle and mitotic apparatus, chromosome 
movement. 

(b) Waston-Crick model ofDNA, replication of DNA, 
protein synthesis, transcription and transcription 
factors. 

II. Genetics : 

(a) Gene structure and functions; genetic code. 

(b) Sex chromosomes and sex determination 
in Ehosophila, nematodes and man. 

(c) Mendel's laws of inheritance, recombination, 
linkage, linkage-maps, multiple alleles, cistron 
concept; genetics of blood groups. 

(d) Mutations and mutagenesis : radiation and 
chemical. 

(e) Cloning technology, plasmids and cosmids as 
vectors, transgenics, transposons, DNA, sequence 
cloning and whole animal cloning (principles and 
methodology). 

(f) Regulation and gene expression in pro-and 
eukaryotes. 

(g) Signal transduction; pedigree-analysis; congenital 
diseases in man. 

Qi) Human genome mapping; DNA finger-printing. 

III. Evolution : 

(a) Origin of life. 

(b) Natural selection, role of mutation in evolution, 
mimicry, variation, isolation, speciation. 

(c) Fossils and fossilization; evolution of horse, 
elephant and man. 
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(d) Hardyi-Weinberg Law, causes of change in gene 
frequency. 

(e) Continental drifr and distribution of animals. 

IV. Systematics : 

(a) Zoological nomenclature; international code; 
cladistics. 

Section B 

I. Biochemistry : 

(a) Structure and role of carbohydrates, fats, lipids, 
protons, aminoacids, nucleic acids; saturated and 
unsaturated fatty acids, cholesterol. 

(b) Glycolysis and Krebs cycle, oxidation and 
reduction, oxidative phosphorylation; energy 
conservation and released, ATP, cyclic AMP—its 
structure and role. 

(c) Hormone classification (steroid and peptide 
hormones), biosynthesis and function. 

(d) Enzymes : Types and mechanisms of actions; 
immunoglobulin and immunity; vitamins and co- 
enzymes. 

(e) Bioeneigetics. 

H- Physiology (with special reference to mammals) 

(a) Composition and constituents of blood; blood 
groups and Rh factor in man; coagulation, factors 
and mechanism of coagulation; acid-base balance, 
thermo regulation. 

(b) Oixygen and carbon dioxide transport; haemogjotm ' 
constituents and role in regulatioa 

(c) Nutritive requirements; role of salivary glands, 
liver pancreas and intestinal glands in digestion 
and absorption. 

(d) Excretory products; nephron and regulation of 
urine formation; osmoregulation. 

(e) Type of muscles, mechanism of contraction of 
skeletal muscles. 

(f) Neurorv nerve impulse—its conduction and 
synaptic transmission; neurotransmitters. 

(g) Vision, hearing and olfaction in man. 

(h) Mechanism of hormone action. 

(i) Physiology of reproduction, role of hormones and 
pheramones. 

III. Developmental Biology 

(a) Differentiation from gamete to neurula stage; 
dedifferentiation; metaplasia; induction. 


morphogenesis and morphogen; fate maps of 
gastiulae in frog and chick; organogenesis of eye 
and Iwart, placentation in mammals. 

(b) Role of cytoplasm in and genetic control of 
development; cell lineage; causation of 
metamorphosis in frog and insects; paedogenesis 
and neoteny; growth, degrowth and cell death; 
ageing, blastogenesis; regeneration; teratogenesis; 
neq>Ia5ia. 

(c) invasiveness of Placenta; in vitro fertilization, 
embryo transfer; cloning. 

(d) Baer's law; evo-<. wo concept. 

APPENDIX II 

Brief particulars relating to the Indian Forest Service (vide 
Rule 20). 

(a) ap^intment will be made on probation for a period 
of three years which may be extended: Successhil candidates 
will be required to undergo probation in such place and in 
such manner and pass such examinations during the period 
of probation as the Government of India may determine. 

(b) If m the opinion of Go^^enunent, the work or conduct 
of an officer on probation is unsatisfactory or shows that he 
is unlikely to become efficient. Government may discharge 
him forth^vith, oi, as the case may be, revert him to the 
permanent post on which he holds a lien, or would hold a 
lien had he not been suspended, wider the rules applicable 
to him prior to his appointment to the service. 

(c) On the conclusion of his period of probation. 
Government may confirm the officer in his appointment or, 
if his work or conduct has in the opinion of Govermnent 
been unsatisfactory. Gm emment may either discharge him 
from the service or may extend his period of probation for 
such further period as Government may think fit. 

(d) If the power to make appointment in the Service is 
delegated by government to any officer that officer may 
exercise any of the power of Government under clause (b) 
and (c) abeve. 

(e) An officer belonging to the Indian Forest Service 
will be liable to serve anywhere in India or abroad either 
under Central Government or under State Government. 

(f) Scale of pay. 

1. Junior Scale : Rs. 8000-275-13500/- 

2. Senior Scale : 

(i) Time-scale : 

Rs. 10,000-325-15200/- 

(ii) Junior Administrative Grade : 

Rs. 12000-375-16500/-. 
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(iii) Selection Grade : 

Rs. 14,300-400-18300/-. 

3. Super Time scale : 

0) Conservator of F'orests ; 

Rs 16,400-4.50-20,000/- 
(ii) Chief Conservator of Forests : 

Rs. 18,400-500-22,400/-. 

4. Above Supertime Scale ; 

(i) Audi. Principal Chief Conservator of Forests : 

Rs. 22,400-5 -24,500.. . 

(ii) Principal Chief Conservator of Forests; 

Rs. 24,050-650-26,000/-. 

Dearness allowance will be admissible in accordance 
with the orders issued trom time to time. 

A probationer will start on the junior time scale and be 
permitted to count the period spent on probation towards 
leave, pension or increment in the time scale, 

(g) Provident Fund—Officers of the Indian Forest Sendee 
are governed by the All India Service (Provident Fund) 
Rules, 1955 

(h) Leave-Officers of the Indian Forest Service are 
governed by the All India Service (Leave) Rules, 1955. 

(i) Medical Attendance—Officers of Indian Forest Service 
are entitled to medical attendance benefits admissible under 
the All India-Service (Medical Attendance) Rules, 1954. 

(j) Retirement Benefits—Officers of the Indian Forest 
Service appointed on the basis of Competitive Examination 
are go^^erned by the All India Service (Death-cum- 
Retiremcnt Eenefits) Rules, 1958, 

APPENDDCIH 

REGULATIONS RELATING TO THE PHYSICAL 
EXAMINAnON OF CANDrOATES 

(Vide Rule 17) 

[These regulations are published for the convenience of 
candidates and to enable them to asceitain the probability 
of their being of the required physical standard. The 
regulations are also intended to provide guidelines .to the 
medical examiners. The medical examination shall be 
conducted in two parts, i.e. Part I which shall consist of the 
entire medical examination which the Medical Board may 
prescribe for a candidate, except tiie Radiographic 
Examination of the chest (X-ray test) and Part II which 
shall consist of Radiographic Examination (X-ray test of 
the chest). The Part II sliall be conducted only in respect 
of the candidiites who have been declared tinally successful 
on the basis of the examination. The Government of India 


reserve to themselves, absolute discretion to reject or accept 
any candidate after considering tlie report of the Medical 
Foard.] 

1. To be passed as fit for appointment, a candidate must 
be in good mental and bodily health , and free from any 
physical defect likely to interfere with the efficient 
perforniaace of tlie duties of his appointment. 

2. Walking Test : The male candidate will be required 
to qualify in walking test of 25 kilometres to be completed 
in 4 hours and female candidates 14 kilometres to be 
completed in 4 hours. The arrangement for conducting this 
test will be made by the Director General of Forests, 
Government of India so as to synchronise with the sitting 
of the Medical Board. 

Provided in case a candidate who has been called for 
appearing in the walking test after declaration of the result 
of the written part of the Examination, either fails to 
complete the walking test within the prescribed time limit 
or fails to appear in the test, will be given another 
opportunify to appear in the walking test after he is selected 
for the Indian Forest Service on the basis of final results of 
tlie Examination. In case he again fails to appear/pass the 
test, no further opportunity will be given to him to appear 
in the walking test. 

3. ( a) In the matter of the correlation of age, height and 
chest girth of candidates of Indian (incltiding Anglo Indian) 
race, it is left to the Medical Board to use whatever 
correlation figures are considered most suitable as a guide 
in the examination of the candidates. If their be any 
disproportion with regard to height, weight and chest girth 
the candidate should be hospitalised for investigation and 
X-ray of the chest taken before the candidate is declared fit 
or not fit by the Board. However, thfe X-ray of the chest will 
be done in respect of only such candidates who are directed 
to appear before the Medical Board for Part II of the 
medical examination. 


(b) The Minimum standard for height and chest girth 
without which candidates cannot be accepted are as 
follows :— 


Height 

Chest (ftilly 
expanded) 

Expansion 

163 cms. 

84 cms. 

5 cms. (for men) 

150 cms. 

79 cans. 

5 cms. (for women) 


The following minimum height standards may be 
allowed in the case of candidates belonging to Scheduled 
Tribes and in races such as Gorkhas, Nepalies, Assamese, 
Meghalaya Tribal, Ladakhpse, Sikkimese, Bhutanese, 
Garhwalees, Kumaouis, Nagas and Aninachal Pradesh 
candidates whose average height is distinctly lower :— 

Men i 152 5 cms. 

Women ' 145.0 bms. 
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4. The candidate's height will be measured as follow s;— 

He w'ill remove his shoes and be placed against the 
standard with his feet together and the weight thrown on 
the heels and not on the toes or other sides of the feet. He 
will stand erect without rigidity and with the heels calves, 
buttocks and shoulders touching the standard. The chin 
will be depressed to bring the vertex of the head level 
under the horizontal bar and the height will be recorcfed in 
centimetres and parts of it in centimetre to halves. 

5. The candidate's chest will be measured as follows :— 

He will be made to stand erect with his feet together and 
to raise his arms over his head. The tape will be so adjusted 
around the chest its upper edge touches the interior angles 
of the shoulder blades behind and lies in the same horizontal 
plane w hen the tape is taken round the chest. The arms will 
then be lowered to hang loosely by the side and care will 
be taken that the shoulders are not thrown upwards or 
backwards so as to displace the tape. The candidate will 
then be directed to take a deep inspiration several times 
and the maximum expansion of the chest will be carefully 
noted and the minimum and maximum will then be recorded 
in centimetres 84— 89, 86—93,5 etc. In recording the 
measurements fr^iction of less than half centimetre should 
not be noted 

N.B—The heighi and chest of the candidates should be 
measured twice before coming to a final decision. 

6. The candidate will also be weighed and his weigia 
recorded in kilograms, fractions of half a kilogram should 
not be noted. 

7. The candidate's eye-sight will be tested in accordance 
with the following nales. Tlic results of each test will be 
recorded :— 

(i) General—The candidate's eyes will be submitted to 
a general examination directed to the detection of 
any disease or abnoimaliri’ The candidate will be 
rejected if he suffers from any squint or morbid 
conditions of eyes, eyelids, or contiguous structures 
of such a sort as render, or are likely to render him 
unfit or sendee at a future date. 

(ii) \dsual Acuity—The examination for determining 
the acuteness of vision includes two tests, one for 
distant vision other for near vision. Each eye will 
be examined separately. 

There shall be no limit for minimum naked eye vision 
but naked eye vision of the candidates shall however, be 
recorded by the Medical Board or other medical authority 
in every case, as it will furnish the basic information with 
regard to the condition of the eye. 

The Indian Forest Service is a technical service. 


The standards for di.stant and near vision with or without 
glasses shall be as follows i—- 


Distant vision 

Near vision 

Better eye 

Worse eye 

Better eye 

Worse eye 

(corrected 


(corrected 


vision) 


vision) 


6/6 

6/6 

N. 5 

N. 5^ 


Type of correction permitted : Best correction 
(unspecified) Radial Kei atotomy 


NOTE:— 

(a) Fundus Examination—In every case of My opia 
Fundus Examination should be carried out and the result 
recorded. In the event of pathological condition bang prc.vcn; 
which is likely to be progressive and effect efficiency of the 
candidate, hc/she should be declared unfit 

The total amount of Myopia (including the cylinder) 
shall not exceed—8,00D. Total amount of Hypermetropia 
(including the cylinder shall not exceed—4.00D). 

Provided that in case a candidate is found unfit on ground 
of high myopia, the matter shall be referred to a specia' 
board of three opthalmolegists to declare whether this 
myopia is pathological or not. In case it is not pathological 
the candid;!ic shall bs declared fit, provided he fulfils the 
visuais requirements otherwise. 

(2) Colour V! ..;on — (i) The testing of colour vision shall 

be essential. 


(ii) Colour perception shouiu be graded into a higher 
and lower grade depending upon the size of the aperture in 
the lantern as described in the table below ;— 



Grade 

Higher 

juower 



grade 

grade 



colour 

COiOlii" 



percepiu '1 

perceptioi! 


1 

2 

3 

1. 

Distance between The 
lamp and candidate 

16 ft. 

16 ft. 

2. 

Size of aperture 

1.3 mm. 

1.3 mm. 

3. 

Time of exposure 

5 seconds 

5 seconds 


(iii) Satisfactor^colouj vision constitutes recognitior. 
with ease and with^t hesitation of single red, single green 
and white colours. The use of Ishihara’s plates show’n in 
good light and suitable lantern like Edrige Green’s shall be 
considered quite dependable for testing colour vision. Wliile 
either of the two test may ordinaiiK be considered sufficient, 
it is essential to carry out the lantern test. In doubtful cases 
where a candidate faib to qualify when tested by only one 
of the two tests, both the tests should be employed. 

NOTE : For appointment to the Indian Forest Service, 
Lower Grade of colour vision will be considered sufficient 


i0-44i <sl:'2c>D 3 
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3 Field of vismn.—The field of vision shall be tested 
in respect of all services b>' the confrontation method. 
Where sucij test gives unsatisfactory or doubtful results, 
the field of vision should be determined on the perimeter. 

(4) Night Blindness.—Night Blindness need not be 
tested as a routine, but only in special cases. No standard 
test for the testing of night blindness or dark adaption is 
prescribed. The Medical Board should be given the 
discretion to liupiovise such tough test, e.g. recording of 
visual acuity tvitii reduced illumination or by making the 
candidate recogntse various objects in a darkened room 
afier he/she lias been there for 20 to 30 minutes. Candidates 
own statem( 2 i)ts should not always be relie upon but they 
should be gi\ en due consideration. 

(5) Ocular condition other than visual acuity.—(a) Any 
organic disease or a progressive refractive error which is 
likely to result in lowering the visual acuity should be 
consnie red as a disqualification. 

(b) Trachoma,—Trachoma unless complicated shall net 
ordinardy be a cause for disqualification. 

(c) .Squitii,—As the presence of binocular vision is 
essential squint even if the visual acuity is of the prescribed 
standard, should be considered as a disqualification, 

(d) One eyed persons.—The employment of one eyed 
individuals is not recommended. 

8 Blood Pressure 

Tlic Board %vill use its discretion regarding Blood Pressure. 

A rough method of calculating normal maximum systolic 
pressure is as follows :— 

(i) With young sulijects 15-25 years of age of average 
is about 100 plus the age. 

{:■! subjects over 25 years of age the general rule 
of no plus half the age seems quite satisfactory. 

N B - As a |■''uefal rule any systolic pressure over 140 
inir: and diastolic over 90 mm should be regarded as 
suspicion,s and the candidate should be hospitalised by the 
Boaid hcfoiT giving their final opinion regarding the 
candidate’s fiiness or otherwise. The hospitalisation report 
slioold indicate whether the rise in blood pressure is of a 
hansient naiiire due to excitement etc. or whether it is due 
to any orga.fic disease. In all such cas^ X-ray and electro¬ 
cardiographic examination of heart and blood urea clearance 
test should also be done as a routine. The final deci.sion 
to the fitness or otherwise of a candidate will. hov\ ever, rest 
with the Medical Board only-. 

Method of taking Blood Pressure 

The mcrcun manometei type of insinimenl should be 
used OS a rule 1 he nicasniemetn should not be taken within 
tihceri niirnitcs ofanv exercise or excitement, Providcfi Pie 
paaent and paitKadarty Ids arm is relaxed, be may be cither 
c; v"iing 1 lu: .uiii is suppohed coiuforiab’v at ihc 


patient's side in a more or less horizontal position. The arm 
should be freed from the clothes to the shoulder. The cuff 
completely deflated should be applied with the middle of 
the rubber over the inner side of the arm and its lower edge 
an inch of two above the one of the elbow. The following 
turns of cloth bandage should spread evenly over the bag to 
avoid bulging during inflation. 

The brachial artery is located by palpitation at the bend 
of the elbow and the stethoscope is then applied lightly and 
centrally over it below, but not in contact with the cuff. The 
cuff is inflated to about 200m Hg and then slowly deflated. 
The lev'el at which the column stand when soft successive 
sounds are heard represents the Systolic pressure. When 
more air is allowed to escape the sound will be heard to 
increase in intensity. The level at which the well-heard clear 
sound change to soft muffled fading sounds represents the 
diastolic pressure. The measurement should be taken in a 
fairly brief period of times; prolonged pressure of the cuff 
is irritating to the patient and will vitate the readings. Re¬ 
checking if necessary, should be done only a few minutes 
after complete deflation of the cuff. (Some times, as the 
cuff is deflated sound are heard at a certain level they may 
disappear as pressure falls and reappear at a still lower 
level). This : "Silent gap" may cause error in reading. 

9. The urine (passed in the presence of the examiner) 
should be examined and the results recorded. Where a 
Medical Board finds sugar present in a candidate's urine by 
the usual chemical test the Board will processed with the 
examination with all its other aspects and will also specially 
note any signs or symptoms suggestive of diabetes. If except 
for the glycosuria the Board finds the candidate conforms 
to the standards of medical fitness required they may pass 
the candidate "fit" subject to the glycosuria being non¬ 
diabetic and the Board will refer the case to a specified 
specialist in medicine who has hospital and laboratory 
facilities at his disposal. The Medical Specialist will carry^ 
out w'hatever examination clinical and laboratory' test he 
considers necessary including a standard blood sugar 
tolerance test, and will submit his opinion to the Medical 
Board upon w'hich the Medical Board will base its final 
opinion "fit" or "unfit". The candidate will not be required 
to appear in person before the Board on the second occasion. 
To exclude the effects of medication it may be necessary to 
retain a candidate for several days in hospital under strict 
supervision, 

10. A woman candidate w ho as a result of tests is found 
to be pregnant of 12 weeks standing or over, should be 
declared temporarily unfit until the confinement is over. 
She should be re-examined for fitness certificate six weeks 
after the date of confinement subject to the production of a 
medical certificate of fitness from registered medical 
practitioner. 

11. The following additional points should be observ’cd 

(a) That the candidates bearing in each ear is good and 
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that there is no sign of disease of the ear. In case it 
is defective the candidate should be got examined 
by the ear specialist, provided that if the defect in 
a hearing is remediable by operation or by use of 
hearing aid. A candidate cannot be declared unfit 
on that account provided he/shc has not progressive 
disease in the ear. The following are the guidelines 
for the medical examination authority in this regard; 


(1) Marked or total 
deafness in one 
ear other for 
being normal. 

(2) Perceptive deaf¬ 
ness in both ear 
in which some 
improvement is 
possible b>’ a 
hearing aid. 

(3) Perforation of 
tympanic mem¬ 
brane of central 
or Marginal tv^e. 


(4) Ears with Mastoid 
caviU' sub normal 
hearing on one 
sidc/on both side. 


(5) Persistently dis¬ 
charging ear 
operated/ 
unoperated. 

(6) Chronic inflam¬ 
matory allergic 
condition of nose 
with or without 
hony deformities 


Fit for non-technical jobs 
if the deafness is up to 30 
decible in higher frequency. 


Fit in respect of both tech¬ 
nical and non-technical 
jobs if the deafness is up 
to 30 decibles in speech 
frequencies of 1000 to 
4000 HZ. 

(i) One ear normal other 
ear perforation of tympanic 
membrance present tempo¬ 
rarily unfit. 

Under improved condition 
of ears surgery*a candidate 
with marginal or other per¬ 
foration in both ears should 
be given a chance by decla¬ 
ring him temporarily unfit 
and then he may be consi¬ 
dered under 4(ii) below. 

(ii) Marginal drastic perfo¬ 
ration in both ears—unfit. 

(iii) Central perforation in 
both ears—^temporarily un- 
fit 

(i) Either ear normal- 
hearing other ear Mastoid 
cavity Fit for both technical/ 
non-tecluiical jobs. 

(ii) Mastoid cavity of both 
sides. Unfit for technical 
jobs Fit for non-technical 
jobs if hearing improves 
to 30 Decibles in either ear 
with or without hearing aid. 

Temporarily unfit for both 
technical and non-technical 
jobs. 

(i) a decision will be taken 
as per circumstances 

of individual cases. 

(ii) If deviated nasal septum 
is present with symptoms— 


(b) 


(c) 


(d) 

(e) 

(f) 

(g) 

(h) 


(i) 

( 1 ) 

(k) 


0 ) 


of nasal septum. 

(7) Chronic Inflam¬ 
matory conditions 
of tonsils and/or 
Larynx. 


(8) Benign or locally 
malignant 
Tumours of ENT. 

(9) Otoscilcro^:is 


(10) Congenital defects 
of ear. nose or 
throat. 

(11) Nasal Foiy 


Temporarily unfit. 

(i) Chronic Inflammatory 
conditions of tonsils and/or 
Laiynx—-Fit. 

(ii) Hoarseness of voice 
severe degree if present 
then—Temporarily unfit. 

(i) Benign Tumours—Tem¬ 
porarily unfit 

(ii) Maligiuini Tumours— 
Unfit 

If the hearing is w ithin 30 
decibles after operation 
with the help of hearing 
aid—Fit. 

(i) If not interfering with 
function—Fit. 

(ii) Stuttering of severe 
degree—Unfit. 

Temporarily unfit. 


that his/her speech is w ithout impediment; 

that his/her teeth are in good order and that he''she 
is provided with dentures where necess.uA for 
effective mastication (welt filled Icctii will be 
considered as sound); 


tliat the chest is well-formed and his chest expansion 
sufficient; and that his heart and lungs are sound; 

that there is no evidence of any abdoinmal disease. 

that he is not ruptured; 

that he does not suffer from hydrocele, a se^erc 
degree of vericose veins or piles; 

that his limbs, hand and feet are well formed and 
developed and that there is free and perfect motion 
of ail his joint; 

that he is not ruptured, disease; 

that there is no congenital malformation or defect; 

that he does not bear traces of active or cliroiiic 
disease pointing to an impaired constitution; 

that h.e bears marks of efficient vaccination; and 


(m) that he is free from communicable disease 

12. Radiographic examination of the chest for delecting 
any abnormality of the heart and lungs, which may not be 
apparent by ordinary physical examination will be restricted 
to only such candidates who are declared finally siiccessfiil 
at the concerned Indian Forest Service Examination. 

The decision of the Chairman of the Central Standing 
Medical Board (conducting the medical examination of the 
concerned candidate) about the fitness of the candidate shall 
be final. 
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When any defect is found it must be noted in the 
certificate and the medical examiner should state his 
opinion whether or not it is likely to interfere in the efficient 
performance ot the duties which will be required of the 
candidate. 

In case of doubt regarding health of a candidate, the 
Chairman ^'f the Medical Board mw consult a suitable 
Hospital Specialist to decide the issxie of fitness or unfiKiess 
of the candidate for Government Service e.g. if a candidate 
is suspected to be suffering from any mental defect or 
aberration. I he Cliairman of the Board may consult a Hospital 
Psv'chiatrisi/Psy'cbologistv etc. 

NOTE : Candidates are warned that there is no right of 
appeal from Medical Board special cr standing appointed 
to determine their fitness for the rbo’’: If however, 

Government are satisfied on the e'o'^ence produced before 
them of the possibility of an error of jadgement in the 
decision of the first Board, it is open to Government to 
allow an appeal to second Board, Such evidence should be 
submitted within one month of the date of the 
communication in which the decision of the first Medical 
Board i.s communicated to the candidate, otherwise no 
request for an appeal to a second Medical Board will be 
considered 

If an\ medical certificate, produced by a candidate as a 
piece of evidence about the possibility of an error of 
judgement, in the decision of the first Board, the certificate 
will not be taken into consideration unless it contains a note 
by the medical practitioner concerned to the effect that it 
has been given in full knowledge of the fact that the 
candidate has already been rejected as unfit for service by 
I he Medical Board 

Medical Board's Report 

The follow ing intimation is made for the guidance of the 
Medical Examiner 

I. f'he standard of physical fitness to be adopted should 
make due allowance for the age and length of service, if 
any of the candidate concerned. 

No person will be deemed qualified for admission to 
the Public Service who shall not satisfy Government 
or the appointing authority, as the case may be that 
he has no disease constitutional affliction, or bodily 
infirmiw unfitting him, or likely to unfit him for 
thal service. 

It shciild be understood that the question of fitness 
involves (lie future as well as the present and that 
one of the main objects of medical examination is 
to secure continuous effective service, and in the 
case ot candhiates for permanent appointment to 
prevent early pension or payments in case of 
premature death It is at the same time to be noted 
that the q lesuuu is one of the likelihood of 
continuous effective service and that rejection of a 
candidate need not be advised on account of the 
presence of defect \ .iuch is only a small proportion 


ot cases is found to interfere, with continuous 
effective service. 

A lady doctor will be co-opted as a member of the 
Medical Board whenever a woman candidate is to 
be examined. 

The report of the Medical Board should be treated as 
confidential. 

In case where a candidate is declared unfit for 
appointment in the Government Service the grounds 
for rejection may be communicated to the candidate 
in broad terms without giving minute details 
regarding the defects pointed out by the Medical 
Board. 

In case where a Medical Board considers that a minor 
disability disqualifying a candidate for Government 
service can be cured by a treatment (medical or 
surgical) a statement to that effect should be recorded 
by the Medical Board. There is no objection to a 
candidate being informed of the Board's opinion to 
this effect by the appointing authority and when a 
cure has been effected it will be open to the authority 
concerned to ask for another Medical Board. 

In the case of candidates who are to be declared 
Temporarily xmfit the period specified for re¬ 
examination should not ordinarily exceed six months 
of the Maximum. On re-examination after the 
specified period these candidates should not be 
declared temporarily unfit for a further period but a 
final decision in regard to their fitness for 
appointment or otherwise should be given. 

(a) Candidate's Statement and declaration 

The candidate must make the statement required below— 
prior to his Medical examination and must sign the 
Declaration appended thereto. Their attention is specially 
directed to the warning contained in the Note below :— 

1, State your Name in foil. 

(in block letters) 

2. State your age and birth place. 

(a) Do you belong to Scheduled 
Tribes or to races such as 
Gorkhas, Nepalese, 

Assamese, Meghalaya 
Tribals, Ladakhese, 

Sikkimese, Bhutanese, 

Gharwalis, Kumaonis, Nagas 
and Arunachal Pradesh. 

Whose average Height is 
distinctly lower. AnswCT Yes' 
or 'No' and if the answer is 
'Yes' state the name of tribe/ 
race. 

3. (a) Have you ever had small 
pox, intermittent or any 
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other fever, enlargement or 
suppuration of glands, 
spitting of blood, asthama, 
heart disease, lung disease, 
fainting attacks rhuematism, 
appendicitis ? 

OR 

(b) Any other disease or 
accident requiring 
confinement to bed and 
medical or surgical 
treatmenl. 

4. Have you suitered from aity 
form of nervousness due to 
cntT worit or any other cause ? .. 


5. Furnish the following particulars concerning your 
^unity :— 


1 

2 

3 

4 

Father's age 
if living and 
state of 
health 

Father's age 
at death and 
cause of 
death 

No. of 
brothers 
living their 
age and 
state of 
health 

No. of 
brothers 
dead their 
age and cause 
of death 

5 

6 

7 • 

8 

Mother's age 
if living and 
state of 
health 

Mother's age 
at death and 
cause of 
death 

No. of 
sis^ 
living, their 
age and state 
of health 

No. of 
sisters 
dead, their 
age and cause 
of death 


6. Have you been examined by. 

Medi'^al Board before ? 

7. If answer to the above is Tes'. 

please state what Services you 

were examined for ? 

8 Who was the examinii^ authority ?. 

9. When and where was the Medical. 

Board held. 

10 Result of the Medical Board. 

examination, if communicated 
to you or if known. 

11. All the above answers are to be best of my knowledge 
& belief, true and correct and I shall be liable for action 
under law for any material infirmity in the information 


furnished by me or suppression of relevant material 
information. The furnishing of false information or 
suppression of any factual information would be a 
disqualification and is likely to render me unfit fori 
employment under the Government. If the fact that false 
information has been furnished or that there has been 
suppression of any factual information comes to notice at 
any time duiing my service would be liable to be terminated 

Candidate's signature 

Signed in my presence 
Signature of the Chairman of the Board 

PROTORMA—1 

Report of Medical Board on (name of candidate) physical 
examination. 

1. General Development; Good.Fair.. 

Poor Nutrition.Thin..AvCTage. 

Obese.Height...Best Weigh! 

.When ?.Any recent change in 

Weight..Temperature. 

2 . Girth of chest :— 

(1) Afterfullinspiration 

(2) After full ejqiiration 

Skin ; Any obvious disease 

3. EYES 

(1) Any disease . 

(2) Night blindness . 

(3) Defect in colour vision . 

(4) Field of vision 

(5) Visu^ acuity . 

(6) Fundus Examination . 


Acuity of Naked eye 

With glasses Strength of 

Vision 

glasses 


Sph. Axix Cy. 

Distant Vsion 


R. E. 


L. E. 


Near Vision 


R. E. 


L. E. 


Hypermetropia 


(manitest) 


R. E. 


L. E. 



4. Ears : Inspection..Hearing : Right 

Ear.Left Ear. 


5 Glands.Thyroid. 

6. Condition of teeth. 

7. Re^iratory Systeni; reveal. Does Physical examination 
anything abnormal in the respiratory organs? 
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If yes, {Jxplain fullj' 

8. Circulatory System:— 

(a) Heart, Any organic lesions?.Rate 

Standing... 

After hopping 25"times... 

2 minutes after hoiking. 

(b) Blood Pressure : Systolic ..Diastolic. 

9. Abdomen Girth.Tenderness. 

Hernia... 

(a) Palpable.Liver.Spleen. 

Kidneys.Tumours. 

(b) Haemorrhoids.Fistula. 

10. Nervous System : Indication, of nervous or menial 

disability. 

11. Loco-Motor System ; Any abnormality. 

12. Geni to Urinary System ; Any evidence of Hydrocele. 
Varicocele etc. 

Urine Analysis : 

(a) A physical appearance. 

(b) Sp. Gr. 

(c) Albumen. 

(d) Sugar. 

(e) Casts. 

(f) Cells. 

13. Is there anything the health of the candidate likely 
to render him unfit for the efficient discharge of his duties 
in the Indian Forest Service? 

NOTE ; In case of a female candidate, if it is found that 
she is pregnant of 12 weeks standing or over she should be 
declared temporarily unfit, vide Regulation 10. 

14. Has he been found qualified in all respects for the 
efficient and continuous discharge of duties in the Indian 
Forest Service? 


Note (I): The Board should record their findings under 
one of the following three categories : 

(1) Fit. 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 

Note (II) : The candidate has not undergone chest 
X-RAY test. In view of this, the above findings are not final 
and are subject to the report on chest X-ray test. 

Place : 

Date : 

Cliairman 
Signature Member 
Member 

Seal of the Medical Board 
PROFORMA—IT 

Candidate’s Slatement/Declaralion 

1. State your Name : 

(in block letters) 

2. Roll No. 

Candidate’s Signature 

Signed in my presence 
' Signature of the Chairman of the Board 

To be filled-in by the Medical Board 

Note : The Board shouid record their findings under one 
of the following three categories in respect of chest 
X-ray test of the candidate. 

Name of the candidate. 

(0 Fit 

(ii) Unfit on account of 

(iii) Temporarily unfit on account of 
Place : 

Date : 

Chairman 

Signature Member 
Member 

Seal of the Medical Board 
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